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The wonderful and ſecret Operations. of Nature are ſo 
involved and intricate, ſo far out of the Reach of 
our Senſes, as they preſent themſelves to us in their 

matural Order, that it is impoſſible for the moſt ſa- 
gacious and penetrating Genius to pry into them, 
unleſs he will be at the Pains of analyſing Nature 
by a numerous and regular Series of Experiments, 
which are the only ſolid Foundation whence we may 
reaſonably expect to make any Advance in the real 
Knowledge of the Nature of Things. Haler. 
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AE onthe" purpo fs of the fol 
* prog, eſſays is to ok: that there 
principle in matter, which, 
Riche His not been much attended to; 
and that this principle, forming the cement, 
or bond of union, among the inſenſibſe 
particles, is to be held as the immediate 
cauſe of firmneſs and perfect coheſion in 
thoſe bodies, wherein it enters the compo- 
fition, and 1s to be regarded as the thing 
that prevents their diſſolution and decay. 
_ Ir being the author's intention to apply 
this doctrine particularly to medicine, he 
begins his inveſtigation by tracing the pro- 
grefs of digeſtion, and ſhewing that the 
princi le above hinted at, is received into 
animal bodies, by the way of the chylifer- 
ous canals; and this makes up the ſubject 
of the firſt eſſay, and of ors part of the 
fecond:. 


T1 


vi The PREFACE. 


'TH1s point being proved by a number 
af experiments, and illuſtrated by ſome 
practical obſervations, he goes on to ſhew, 
from experiment alſo, that animal ſubſtan- 
ces become putrid from the loſs of the 
above-mentioned principle; ſeeing, that 
putrefaction is found to ariſe from the re- 
ſolution, and diſunion of the ſeveral con- 
ſtituent particles; and offers a new theory 
for explaining the immediate cauſe of that 
degree of putrefaction, which often takes 
place in the living body. Here an oppor- 
tunity is taken of introducing ſome experi- 
ments, in arder to determine whether or 
not putrid animal ſubſtances are to be re- 
garded ag alcaline: and it appearing from 
theſe that ſuch ſubſtances are in reality of 
an alcaliqe nature, and that ſome writers 
of very great note have been miſ- led into 
a contrary. opinion, probably from obſerv- 
ing that alcalies reſiſt putrefaction; he then 
proceeds, in the third eſſay, to examine, 
experimentally, the power of antiſeptics 
in general; and finds that this depends, for 
the moſt part, on reſtraining the flight of 


4 
* 


the cementing principle. ick nige 
A enquiry then commences concerning 
the power of different things to reſtore 
ſoundneſs and ſweetneſs to ſubſtances al- 
ready putrid; and it is ſhewn,. likewiſe 
from experiment, that this may be accom- 

Sl | pliſhed 


The PREFACE vi 
pliſhed by reſtoring the cementing prin- 


ciple. Fa ety. eprytt 39, 
| En Is naturally leads to a conſideration 
of the moſt effectual metheds of curing 
putrid diſeaſes, which is alledged to depend 
greatly on the application of ſuch things 
as are known to be capable of furniſhing a 
large proportion of the principle ſo often 
mentioned; and this is particularly exem- 
plified in the cure of the ſea- ſcurvy; a 
diſeaſe wherein the maſs of fluids is evi- 
dently in a ſtate of putre faction. 
In conſequence of this hypotheſis, a 
propoſal enſues for trying new methods: to 
prevent or cure the ſcurvy, at ſea; and this 
affords matter for a fourth eſſay, to which 
is annexed a very accurate account of that 
moſt deſtructive diſeaſe, extracted from the 
writings of Jon WooDALL, an old Eng- 
liſh ſurgeon, whoſe works ſeem to be but 
very little known. 2775 | | 
THE fifth eſſay contains a number of 
miſcellaneous experiments and obſervations, 
all tending to a further proof of what had 
been advanced in the four precedings ones ; 
and, moreover, lays down eaſy and expedi- 
tious methods of diſſolving, in water, cam- 
phor, and all kinds of reſinous ſubſtances. 
THz foundation of the foregoing: doc- 
trine having been laid near forty-years a- 
go, by the celebrated Doctor HALzs, and, 
of late, much improved by Doctor * k, 


vii The PREFACE. 
(ate Profeſſor of Medicine at Glaſgow, 
but now of Chemiſtry at Edinburgh) it will 
be proper that the reader be thoroughly ac- 

uainted with the Analyſis of Ait, in the 

rſt volume of Hale's taticks ; and with 
the experiments on Magneſia, in the ſecond 
volume of the Edinburgh Phyſical and Li- 
terary Eſſays ; us alfo with the experiments 
made by Doctor PrinNGLE, and which are 
to be found in the Philoſophical Tranſacti- 
ons, or in the Appendix to that learned 
phyſician's Obſervations on the Diſeaſes of 
the 1 the following papets being de- 
ſigned as a ſequel to all the three writers 
juſt now mentioned. 

Tux favourable reception of the firſt 
Edition, has engaged the Author to reviſe 
this in the moſt careful manner, and to 
make ſuch alterations and additions, as he 
bopes will render his labours ſtill more = 
ceptable ; particularly, there is art ex 
ment added to thoſe of the ſecond ay, 
which may be looked on as coneluſive with 
reſpect to the theory of puttefaction; and 
there ate others added to the fifth, in or- 
der to illuſtrate further the properties of 


that prineiple, which is the general object 


of the whole perfortnance. 
Ix the appendix to the fourth eſſay, there 

are ſome extracts of letters, and other 

papers concerning the methods propoſe 

Ei ny” arvy at Sea. | 
. ESSAY 


4 
py me = 4 


. 
% A 
£5 FE £S +4 4. 


* " * * 
. * X , ” 
| S in 1 ip Acne 
* . "TOE + — „„ 3 af # + & * 2 PU Sd 4 4 4 #5 
| : 5 3 15 
92 » of 2 - 
# 8 1 3 N 14 F 1 7 - v1 32 Fa U : E T7 
— ; 14 32 c "ky f + % F ITY. . 1 =— 4. 
> ; 5 I % 
. , OY . 
? 4 * 


CCC 


ALIMENTARY: TORS, 85 


* © J us. . a * „ ; * * 9 a $116 
o 4 - CT A # » * 4 4 1 291i 
4 
- #* ff, 
K . «a yet k A S465 
Je mam 2 
The main bi ing of, 
: 
- 
rom 
Fe 


24110 EW. 


ron. 
2 * . 5 * 4 * 7 1 + 4 . 
7 1 197. ge Nn 2 + - - 
17200000 5 i ein 15 
F * 


NLA. E old 2— ( — 
the true fpontaneous changes: 
e were the effects af formentas 
tion; and Barrbunne onde held the 
opinion, # though he aſterwards came to 
reſtrain it within very narroWw'limits:and woult 
ſuffer nothing to. be called Fermentation:whick* 
dict not * 197 cither an ardexit ſpirit or an 
cid; thut entirely confining it to! whadiare: - 
ufually called the vim, and: ardtors a 


che Hut refar iu, a * 
to bel a quite diffexent pro- "4 
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x On the FERMENTATION of 


Bor chis reſtriction, which was meant for 
7 ſake of clearneſs and preciſion, has rather 
introduced confuſion, with regard to the term 
putrefaction. This word, in its common ac- 
ceptation, is always underſtood to imply a 
plain tendency to deſtruction in bodies, ac- 
companied with every ſign of rottenneſs and 
offenſiveneſs: and, accordingly, we often 
meet with it in writers, in this ſenſe, when 
perhaps, in the very ſame page, we ſhall be 
told, that the aliment is prepared for nouriſh- 
ing the human body by putrefaction; that mo- 
tion, life and heat are communicated to the 
fluids by putrefaction; and that nature throws 
off morhific matter from the conſtitution by 
the means of putrefaction. e 
Tut later chemiſts, therefore, who have 
reduced this branch of natural philoſophy to a 
more intelligible and methodical ſyſtem, than 
that of che great man juſt now mentioned, ap- 
pam nearer tothe ancient opinion, and de- 
fermentation to be an inteſtine motion, 


Aueh ar Jpontaneouſly among the 1 in ſenſi- 
<<! ble nr he ;| produceth a new di [2 
© tion, anda e combination 0 thoſe 
” a ol D344 
Ro this definition, it is plain, hs; a W 
| — + of the natural changes which daily 
take place in the animad vegetable king- 
doms, ſhould be looked on as ſo many modes 
of fermentation; and that, in ape e | 
4 eſtion of our food-ought to be regarded 28 | 
2 fetmentatory proceſs. 


| ing ones. 


ArtmEenTARY” Mik n * 


Tux experiments already made by the very 
learned and ingenious Dr. Pringle, ſeem ſuffi- 
cient to convince every uabiaffed reader of the 
truth of this theory; which, if we confider 
the matter with any degree of attention, we 
ſhall find to be abfolutely neceffary, in order 
to bring about that ne N diſpoſition, and that 
different combination, of the inſenfiple parts of 
the alimentary ſubſtances which enable the i im- 
menſe variety of diſcordant mixtures that enter 
the compoſition of our -food, to depart ſo far 
from their original natures as to become one 
mild, ſweet, and nutritious fluid; for this de- 
mands a great deal more than mere mechani- 


cal mixture and diſſolution, wich i 1s the moſt 


that the common thedties * of "digeſtion ex- 
tend to; ſince they do not ſeem Expreſly'to 
require, nor indeed ſuppoſe, ſuch wy abcr 
change to be wrought; in the firſt pafſa e on 
the nature of the different kinds Nr! 

would enable them to become." fo Won as we 
ſee they do, one and the ſame fubſtance' with 
the body'into which they are received? 

Ir alſo appears pretty plain, from Pr. bm 

gle's experiments, that there is ſomewhat ge- 


nerated, or ſet free; during the fir/# ee ge er 
the fermentation of animal and vegetable mix- 
Ds nl „ 10 fp gf ©: 694 430-2 8 
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11 bi we muſt except Hoffman's MEE ; for he inſiſts 
much on the compleat change that the aliment undergoes 
in the firſt ent and makes digeſtion a mere fermen- 
tatory proc may be ſeen at large i in his chapter de 
Aimentorum Solutions Salive Uſu, and the three ſucceed» 
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degree of heat,* 


4 On the FexmenTaATIoON of 


tures, which hath a power of correcting putre- 
faction. But, in order to obtain ſtill further 
Proofs concerning this particular point, as well 
as to gain a more thorough knowledge of fer- 
mentation in general, I determined to repeat 
ſome of the doctor's experiments, and to try 


ſuch others as I thought had the greãteſt ten- 


dency. towards an illuſtration of both, 

To fulfil theſe Intentions, T made up the fix 
following mixtures: 

1. Bread and water, about four ounces. 

2. Bread and boiled mutton, beat up thin, 
with the requiſite quantity of water; in all about 
four ounces. This was called the ſimple fer- 
mentative mixture. 

3. Four ounces of the ſimple fermentative 
mixture, With two drachms of fin lemon- 

vice. „ „ | 

4. F our ounces of the ſimple mixturo, beat 
up with an ounce of ſpinage. Jo 4: 

5. Four ounces of the fimple MIKE, with 
an ounce of green waterrereſſes. 

. Four ounoes of the fimple mixture, with 

two drachans of a Very ali Ever that lay 


about putrid me” 


Tuxsg mixtures, being put into phials not 
cloſely ebe, were all ing uti ig a moderate 


on the tap of a ſand furnace, 
wherein a retort was at work, on a proceſs 


\ >> ed which 


- ©. The degree of beat in AP and in all the other expe- 


riments of the like ſort, was (as near as could be adjuſted) 
that of the human of body. 
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12 8 res At the end of 6 hours. At the end of 22 hours. At the end of 30 hours. At the end of 46 hours. After 54 hours. At the end of 4 days. | 
(1) Bread|Shews no ſign of in- Still remains perfe&Qly | , "_ A ſourneſs now per- 
and water, [teſtine motion. quiet. '2 I | SON at del. SU at reſt SUR ATI Iceivable. ah | 
tab ne + In; 5 Bu | 4: 1 Fermentation a ed| 
(2) Bread, Fermentation fairly be- Briſk ; the ſmell of the . 2 3 
mutton, gun; ſmell of the mix- 33 now very] mixture perfectly ſweet rs and ſweet ; much Briſk and ſweet. wy octane Dk | 
and water. |ture perfeQly ſweet, ons. and a litttle pungent. 4 TOP: 5 tothe finell rnd talks 
The In briſk fermentation; , „„ " 1 Still fermenting; the li-| | [Piſtilled this mixture; 
— . perfectl . N Very briſk; immerſed _ Able Ro bit of quorclearand ſweet; re- Motion ſtopt ; the bitlan almoſt inſipid 1 
freſh juice|of the s juſt per- ſmall bit of putrid putrid mutton, but that moved the bit of mutton of mutton dried andſphlegm, with rather a 
of lemons, |ceivable, mutton in this mixture. of the a 0 ut that and hung it up to dry, ſweet. vinous, than an acid 
= be : it being perfectly ſweet. 2 taſte, was the produce. 
5 Fermentation appeared The ſmell of this mix- 
IIn briſk f tati | V to be almoſt over; li- ' ]ture, before karat | 
Th lik termentation; Very briſk ; ſuſpended] Briſk: n uor clear and ſweet; ; . [was a little inclinable to 
(4) hes a heavy kind of ſweetiſnſ a little bit of putridmut- Briſ: ; no imell in the aner. this, and the Motion flart, the biel. cheeſy, and the| 
me, Win 1mell, not unlike that of| ton in the phial.f bit of mutton, but that] ;. ; -: the ſof mutton dried and hl Cad een, 
ſpinage. the fenugreek ſeed. nin kne Pnlabe a as not of the mixture. phial with lemon -qjuice, ſweet. zue nn 
| gr | to touch the mixture. | to a cool place, and ky had a ſmall wt * 
corked them cloſe; gree of pungency, W1 
Et 1 2 hung up the mutton. the ſame rancid avour.| 
Motion not ſo briſk as of i er mee Cr Ef — TOO 
(s) The lin the twolaſt, but con- ; ; Liquor clear and ſweet; : 
— with [ſidcrably woe fo ae Very briſt; poured half Not ſo briſk as in the| ſtopt the phial well, and f This mixture was 
water- iin the ſimple mixture; an, ounce of freſh ox-· morning; perfectly [removed it to a cool Motion ſtopt. ſweet, with the fenu- 
creſſes. ſmell of the herb W gall into the phial. ſweet. | place; the mixture taſt- greek flavour. 
| barely perceivable. ed a little of the gall. 
Motion greater in this 7 228 e bes 8: 
(6) The 2 than 1 po _ ORF briſk ; tho” in the 
| 2. others, wit] t 5 ; 
3 withſſcum a 1 the — 8 me | 4 Removed : the phial, The mixture was now 
* Pu ſſurface; not the leaſt ill the mixtures were now| Briſk and ſweet, Still in briſk fermenta- and ſtopt it cloſe z fer- upon the turn; a little} 
ke ua ſmell to be perceived, perfectly ſweet, and had| 117%  Jtion, and ſweet. mentation now almoſtſ ſourneſs juſt perceiva- ö 
quor. tho? the putrid et "2 loſt the peculiar ſmell] over. ble. 1:4 
was exceedingly often-|of the herbs, &c.) 
five when firſt added. 75 | 
. F * — — — — — 
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 Wwhich required a continual fire or Mol or 
four days. 

Ix order to have a ſynoptical view of the 
progreſs from time to time, I formed the an- 
nexed table, No. I. wherein I minuted down 
the ſeveral appearances, * cly as they ſhew- 
ed at each examination; but the general pro- 
greſs of the five mixtures that fermented was 
as follows : 

In three or four hours the motion 
vas evident; and ſoon after all the ſolid part 
of the mixtures roſe to the top; bubbles of air, 
and a thick ſcum, formed on the ſurface; a 
vapour, with ſome degree of pungency, and 
which extinguiſhed: fire, now began to "is 
charge itſelf, and the peculiar ſmell of the ſe 
veral ingredients having gradually gone off, a 
ſweetiſh kind of flavour, in ſome of the mix- 
tures not unlike that of fenugreek ſeed, ſuc- 
ceeded to it; while the motion becoming 
very briſk, üttle pieces of the ſolid matter 
every moment fell to the bottom of tlie phials: 

Tx1s inteſtine motion continued tor the pe- 
riods expreſſed in the table; and by the time 
that it had ceaſed, the mixtures: were clear, 
great ſhare of what formerly floated having 
now fallen down ; they were alfo perfectly 
ſweet; and ſuch of ther as were committed to 
diſtillation, ſent over a: water, or phlegm, 
with a: flight degree of pungency, and of the 
ſame ſweetiſh ſmell of the mixtures; excepting 


one, that had a little of the A or cheely 
flavour. 


Tus 


6 On the FeRMEXTATION of 
. 'Tnvs we ſee that the appearances, during 
the time that theſe mixtures were fermenting, 
are like thoſe which attend-the working of the 
ſweet vegetable liquors ; and, if fermented to- 
gether in large quantities, fuch mixtures cer- 
tainly would producg a liquor of an intoxica- 
© For Travellers of good credit aſſure us, 
that there are among the great variety of Tar- 
tar tribes inhabiting the wilds of Siberia, ſome 
who have methods of obtaining an intoxicating 
liquor from milk, which is brought to ferment 
by the admixture of ſome putrid animal ſub- 
ſtance ; which Dr. Pringle finds (and the ſame 
thing may be ſeen in the foregoing table, at 
No. 6) to encreaſe very powerfully the ten- 
dency to fermentation, either in milk, or in the 
common fermentative mixtures. And others, 
of ' theſe northern nations, make themſelves 
drunk with an extraordinary ſort of liquor, 
(which, we may well imagine, is none of the 
moſt / palatable) made by allowing fiſn and 
water to ferment in holes dug in the earth, and 
lined with the bark of the birch- tre. 
Hxxcz then it appears, that mixtures of 
animal and vegetable ſubſtances run regularly 
through the three ſtages of fermentation, term- 
ed by the chemiſts, the vinous, acetous, and 
putrefactiue but as the terms vinous and ace- 
taus can, with ftrit propriety, be applied to 
the fermentation of the ſweet vegetable liquors 
only, it will be more clear and comprehen- 
five, to denominate the three ſtages of fermen- 
E731 1 ; : tation, 


: | _—- | ; 3 
ArLimenTarY MIXTU RES. 
tation, either ſimply, firſt, ſecond, and third ; 
or, if it be more agreeable, ſweet, ſour, and 
putrid; and characteriſe them by their ſeveral 
products: The firft, or ſweet ſtage, as yield- 
ing a ſweet, * agreeably pungent, inebriating 
liquor, which being diſtilled, gives over an 
ardent ſpirit. The ſecond, or ſour ſtage, as 
turning the ſubje& manifeſtly ſour, and yield 
ing an acid phlegm upon diſtillation. And the 
third, or putrid, when the texture of the ſub- 
ſtance fermented is fairly deſtroyed, and hav- 
ing loſt its original characters of taſte, colour, 
and ſmell, it becomes fetid, rotten, and offen- 
five; and, if committed to diſtillation, yields 
neither an inflammable ſpirit, nor an acid; 
but a ſharp pungent liquor, being à ſolution 
of volatile alcaline ſalt, nearly fimilar to that 
falt which may be obtained, by the force of 
violent heat, from animal ſubſtances, without 
ſuffering them firſt to become putrid. / 
 ® Sweet, as oppoſed to ſour and putrid. In the former 
edition, this matter concerning the drinks of the Tartar na- 
tions, was mentioned as a thing not yet ſufficiently proved, 
and therefore it was propoſed, to conſider the ſweet ſtage of 
fermentation as being two-fold ;-- yielding, in the firſt in- 
ſtance, a ſweet,  agreeably pungent, inebriating liquor, 
which, being diſtilled, gives Alcohol ; and in the ſecond, 
a ſweet liquor which is not inebriating, and only a ſweetiſn 
phlegm on' diſtillation: But, on quis it is found, that 
the kinds of drink above- mentioned, really are in'uſg among 
thoſe people; and that theſe liquors, when diſtilled, ; yield 
age Spirit: therefore, the diviſion propoſed is unne- 
; ce 0 25 a 1 2 a a 
9 n it is ſaid, that a volatile alcali may be obtained 
from putrid ſubſtances by diſtillation, it is to be femarked, | 
ears %% 19g rode 1a om ar. 


8 On the FexmaenTATION: of 
Tux reader, upon looking into the table, 
will find, that there were two little bits of pu- 
trid mutton; put into two of the phials, while 
the mixtures were fermenting ; and: that theſe 
bits of fleſb were rendered ſweet. This was 
owing to the action of the vapour, ſet free du- 
ring the fermentation; and, as will be ſhewn 
at large in another place, the vapour from the 
biteet vegetable: Liquors produceth the 1 


Ir was found, that the vapour "ak the mix- 
tures agreed likewiſe in another circumſtance 
with the Subti/e Gas, as it was termed- by the 
old chemiſts, namely, that of extinguiſhing 
fire; and; I dare fay, it would alſo ſuffo- 
eate animals. But notwithſtanding that this 


| - vapour, if applied in large quantity to-the lungs, 


might prove ſo very pernictous, yet it does 
not by any means follow, that it muſt neceſſa - 
rily produce the ſame deadly effect, Lal pent 
up in the bowels: we may be very cer- 
tain that it does not; for if that were © ”_ 
ce, m__ would be in ver great 

er 


chat whoever makes en ent, ud nor ſuſfer ſuch 
ſubſtances to remain too long before they are diſtilled, unleſs 
kept in cloſe veſſels; beeauſe the volatile alcali, which'is the 
spring of putrefadtion, is diſſipated as faſt as it is gene- 
rated, inſomuch that, at length, nothing is left: behind but 
an inſipid water, or a ſolid matter, min an earth fimilar 
to common mould. 

And it win this way, that Qi 
becomes ſweet ; the volatile alcali, generated by the 
ſation of the animal and vegetable ſubſtances at N 5 
tained in the wuter, being, after a while,. entirely: diſſigated, 
leaves the remainder without any diſagreeable ſmell. _ 


nking water after fome ime, yy 
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after almoſt every meal they cat, ſihce it is eyi- 
dent, that the ve es moſt commonly uſed 
as 2 part of our food,, when mixed, either 
with fleſh, or with: the native animal juices, 
actually do raiſe a fermentation in the firſt paſ- 
ſages, which muſt of gourſe prechuns ago 

deal of, this active vapour. 

THERE 4s not ſuffieient ground ares; far 
acquieſcing in a theory Which hath ſometimes 
been taught, atthuting the ſudden death of 
people. who had eaten largely of fruit, or the 
like, to the action of this ſubtile ſpirit, as ſup- 
poſing it to benumb.and deprive the: n 
all power and influence: - 

Ir this hypotheſis were not ill d 
ſons in theſe circumſtances; Who have: — 
reſcued from death by the timely uion of 
an emetie, would not recover themſelves ſo im- 
mediately as they are known to dog | which 


ſhews that the diſtreſs: muſt here bet acca- _ 


fioned merely by the over diſtenſion of the 
ſtomach ; - for had the pernicisus vapour once 
fairly made its deadly impreſſion, em ing 
the ſtomach would avail but little; and; i 
party. recovered at all, it would: be Ele 
and not without much conſequent- relaxatiari, 
and weakneſs of the paralytick | kind. * 
Tuxkrrokx, inſtead of imagining this adtite 
and ſybtile vapour t he productive of any 
harm in the body, it will apprar hereafter, 
that hs are Very, rang tes for A g, 
„ nr a2hat | 
nd „ Vide Brerboovis Ebene eee "toe. ü. p. 180 
8 181. 85 : 


% * 
* 


10 On the FERMENTATION of 
that it is the grand preſerwver of animal fluids 
from — that it attempers acrimony, 
is a principal agent in nutrition; and, Fes, 
contributes ſomewhat to animal heat. e, 
Since things of ſuch different natures as 
bins „lemon: juice, ſpinage, and 'water-creſ- 
ſes, all run with equal facility into fermenta- 
tion, we might almoſt venture to conclude 
that any vegetable, when mixed with'an ani- 
mal ſubſtance, and furniſhed with the requiſite 
quantity of water, will likewiſe ferment. But 
to ee this matter ſtill farther, in a few days 
e thro* the foregoing experiment, I 
no leſs than tweny-one of this kind of 
mii moſt of them being | in dünne about 
four ounces; ix. 
1. Bread and water. 
2. The ſame, with two drachms of {alive 
3. Bread and water, with green herbs. 
= y The ſame, with two > drachms of ſaliva. 
5. Flour and water.. | 
6 The fame, with two Acid of faliva. 
Green herbs and water. 
8. The ſame, with two drachms of vn. 
Flour and water, with green herbs, 
(The. green herbs were ſpinage, water-creſ- 
ſes, — onions, equal n beat up "toge- 
ther.) 
10. The fimple fermentative mixture. (7, 7. e. 
ee meat, bread, and water. 
11. Flour and fleſh: meat, with water. 
12. The ſimple mixture, with about an 
_ ounce of green water-crefles, 


13. 10 
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13. The hmple e, with an ounce of 
bingen, 
14. The fimple. mixture, with an . Ounce of 


green 4 TAR n (14 5 

15.7 mple minute. x ounces 3 kenn. 
juice, one ounce. e e 

16. The fimple 1 wb bre aße; 3. freſh 
wort, one;ounce, 

I 7, The hmple mixture, fix ounces 3 ; ſtrong 
ſalmon 6 of ſugar, one ounce... ey 

5. The fim ple mixture, fix 0 ounces i x ſong 

th of ee one ounce, 


Fa. To. © 6 = 


one ounce, | des 
2 20. The ſimple ale, 8 bunte ices 3 
7 one ounce. , 3 85 5 

8 A ſim 2 Ss ive Mert : : 


with Aal beef, oy 
THESE. mixtures Were; t1 made up A aight, 
and lay, fourteen hours befor ore they y were placed 


in a and bath, where 1 it Was de to have | 
kept up a moderate degree of hear.” 
Tuzy were all placed in the 13 n | 
0 clock in the Worms being chen h every one 
of them, rfectlyſ — e Was now 
ordered to be kindled : 15 fix * hours r went. to 
ſee how things were Soitlg 0 on, and was great-. 
ly vexed and diſappoirited to find that the fire, 
through. inattention of the ſervant” entruf ed 
1158 the care of it, Had been made ſo krong 
ankle ie mixtures we e all i in a much kalter 
| 1 than to fer Ent. I therefore re- 
. e phials from the fand; and reckoned 
Wl this 1 5 o much loſt labour, not nag; | 


ts after 


y 
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after having been fo much over-heated, that 
they would ferment at all, © Arann in fix 
Hours more, I again viſited them, and finding 
ſome of the mixtures in motion, I marked 
down tlie ſeveral appearances, exactly oppo- 
ſite to each, as may be ſeen by looking into 
the ſecond table, and firſt column. © 
Bur as I imagined that the natural courſe of 
the fermentation müſt have been diſturbed 
from the firſt ſetting out, on account of the 
Extraordinary heat, I was not very ſolicitous 
about a minute and accurate cbſervation of the 
_ progreſs; more efpecially as I intended to 
take the trouble of mixing up an entirely new 
ſet. T therefore did not go near the place where 
the phials ſtood for two days, leaving them all 
this while in the cold; bit going then to ex- 
amine them, was ſurprized to find that not- 
withſtanding their being unaffiſted by heat, 
yet moſt of them had fermented, and ſome of 
them were {fill in motion. I therefore miniited 
down, ia the table, the appearances particu- 
lady belonging is each, 38 they fand in the 
ſecond colin... EE oo 


: . 


. 


Soox after this time, I engaged in à courſe 


of experiments, with a view of e the 
relative quantity of air, ſet free from different 
compounds, and therefore found it innecefſar 
| 5 repeat all the experiments of the ſecond ta- 
ble, as. had once intended; biit at the end 
of a fortnight I went to the Elabqratory, where 
1904410 4101111 e 3 44\/ J (>. ep 
the phials had been Jett, and found ſome of 
ht SEI\D ed 2413 ibn 4/441 ARIAS 14 ene JILL 3&4 
thera. Jour, me puerſly aßen nig, and 
| : 5 5 


2 
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Table II. 


Of ALIMENTARY MIXTURES. 


MIXTURES of | 


| 


1. 


— 


2. 


(i) Bread and water. 


No ſigns of inteſtine motion. 


Appears 1 not to have ftirred at all; ſour. 


(2) The ſame, with about 
Zij of ſaliva. 


——_— 


No ſigns of motion. 


Appears to have fermented, there being froth at 


— 


top; now at reſt, and quite ſweet. 


P SP 


| (5) Flour and water. 
(6) The ſame, with zij of 


ſaliva. 


(3) Bread and water, 8 | : 
8 ſome green herbs. No ſigns of motion. 
ks . Motion fairly begun. 


—_— 


. Had not ſtirred; ſmell of the herbs frong. 


. 
— — 


Had fermented; now at 7 - ſweet, "of the fenu- 
_greek ſmell. * 5: 


No ſigns of motion. 


Had not ſtirred; not ſour. 


No ſigns of motion. 


Had fermented; now at reſt; ſmell ſweet, like the 
fenugreek. 


(7) Green herbs and water. 


No ſigns of motion. | 


— 


Had not ſtirred; ſmeſſ of the herbs ftrong. . | 


ſaliva. 


(8) The fame, with 30 of | 


Motion beginning. 


Had fermented ; ſcum on the ſurface ; ſmell ſweet, 
like the fenugreek. 


ſome green herbs. 


(9) Boiled mutton, with 


No ſigns of motion, 


wc 


Had undergone the fermenting motion, tho' now | 


at reſt, the mutton and herbs having all riſen to 
the ſurface. | 


ton, with water. 


(10) Bread and boiled mut- 


Motion juſt perceivable. 


Still in motion; great ſcum at top; ſmell Foe 
like the e ae ; | 


(11) Flour and boiled mut- 
ton, with water. 


Motion fairly begun. 


(12) Bread and mutton, 
with water-creſles. 


1 


Motion begun ; ſmell of the 
herb not perceivable. 


8 


1 


Still at work; the ſmell perfectly ſweet. 


Had wrouchs brilkly; now on the dockine”” fl! 
of the fenugreek ſtrong. | 


nage. 


[(13) The ſame, with ſpi- 


Motion begun; ſmell of the 
herb not perceivable, 


Still at work ; ſmell ſweet, exactly like the prece- 


ding. 


(14) The ſame, with green 
onions. 


(1 5) The ſame, with j Juice 


Motion fairly begun ; ſmell of 
the onion t yet ſtrong. 


— 


Did not appear to have wrought much ; ſmell of | 
the onion ſtill ſtrong. 


No motion begun. 


Had fermented; ſmell of the lemon e gone; 


of lemons. mixture es, | 
(16) The ſame, with freſh 1 fairly begun. Not yet quite at reſt; ſweet; peculiar ſmell of the 
wort, wort now loſt. 


(17) The ſame, with ſugar 
and water. 


en begun; not lo briſk as 
the preceding. 


At reſt ; 


ſouriſh, with a little of the cheeſey 
| ſmell, 


with water. 


— 


| 
(18) The ſame, with honey Motion begun, and as ſtrong as Mixture ſweet, and at reſt; appears to have OW 
and water. 5 in the mixture with the wort. pretty briſkly. 
(19) The ern vinegar. 1 No motion. Does not appear to have ſtirred. 
(20) The ſame, with brandy. | No motion. Does not appear to have ſtirred, 
Salt beef | - Appears to have wrought, the lighter parts, and 
(21) Sa and bread, 5 No motion. much ſcum, being on the ſurface; fect; like 


. 


the mixture with the freſh meat. 


OY 


AUC 


» 6— 
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ſome of the mixtures ſtill ſweet; but as I had 
not the table with me, did not minute them 
down particularly. 

Now fince it appears, that theſe mixtures 
ferment fo very readily, even when unaſſiſted 
by heat, how can there he any doubt but they 
muſt run through the ſame proceſs Wh,] they 
are received into the warm ſtomach, and are 
put in motion by the fermentative power of the 
faliva ? which not only the authorities of Hoff 
man and Boerhaave, but likewiſe tlie e experi- 
ments juſt now recited, ſhew to be poſſeſſèd of 
this power in a very eminent degree; as may 
be plainly ſeen by comparing the numbers t, 
3, 5, and 45 of the ſecond table, with the Riik- 
ler numbered 2, 45 5 and 8, in the lame 

table. 

On this oreſuniption the progieſh of dipeſtion 
in the human body may be traced in the fol. 
lowing manner. 

Txt food, divided by cas yy mixed 
with the ſaliva, is fitted for beginning the in- 
ru motion very ſoon after the alimentary ſub- 

nces are received into the ſtomach; this mo- 
— being raiſed by the temperate warmth of 

place, perhaps bythe remains of the former 

„ but more cent by the fetrnentarive 

3 of the ſaliva, and gaſtric Juice. The firlt 
effect of this motion, is to throw up, to the 
Toſs, the ſolid e the W mix- 


ture ; 


Every WAY” have, tech, at or ne time or o- 
ther, that after a hearty meal, if an 8 ſhould by 


an 
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ture; which ſoon again ſubſiding, the air 
that buoyed up the ſolid particles having 
eſcaped, the union of theſe is preſently de- 
gtroyed, and the whole mixed with the digeſ- 
tive fluids; this intimate mixture being much 
aſſiſted and completed, by the agitation cauſed 
by the periſtaltic motion, by the alternate preſ- 
ſure of the diaphragm and muſcles of the ab- 
domen, and by the continual pulſation of the 
neighbouring large blood veſſels. 

Tunus the aliment paſſeth on from the 2 
9 into the duodenum, and through the long 
tract of the ſmaller inteſtines; where having 
its original nature entirely changed, by the ad- 
mixture of the bile and panereatic juice, but 
chiefly by the fermenting motion, which ſtill con- 
tinues going on, the ſeveral kinds of food are all 
blended. and mixed together into one mild, 
ſweet, and whitiſh liquor, now in briſk fermen+ 
zation, G as e This e * ſo. com: 


bas enge en ed | Founded | 
"£43" i 


an means. nel Fu of 905 folid part 'of what bag 
been taken into the ſtomach comes back towards the 
mouth. If the meal conſiſted of a mixture of animal and 
vegetable food, it is part of the vegetable that always riſes; 
which correſponds exactly with the appearances in the phir 
als, where. ep bantly obſeryed the vegetable Ppt. pl of the 
Mixture to rife fir 
That the chyle is a liquor in a ſtate of actual — 
ute Te fig by i ny — 3 me in 
* which ig nothi very little anim 
ts e acidity 4 e Eb W e Rad if in a few 32 
Rt be ni herons as the effect of a fermenting motion 
i « which diſcovers } in that liquor an acid that was not per- 
ceptible before; this, Pape Praking, being an acetous 
| 1 fermentation, | 
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unded, . is taken up by millions of little ab- 
ſorbent veſſels, fully charged with the ſub- 
tile, active, antiſeptic ſpirit, and conveyed 
to the receptacle, where, and in the thy- 
racic duct, it is further mixed with great quan- 
tites of lymph, and after no very long courſe, 
is poured into one of the large veins in order to 
comunicate its inteſtine motion to the blood, to 
prevent the natural tendency of the fluids to o 
trefaction, and to repair thewaſte which our ho 
dies, every moment of our lives, maſt neceſ- 
/// THT RT IE 
THe groſs, inſoluble, and fecal parts of the 
aliment being thrown off from ſuch as were 
finer and more nutritious, paſs on to the larger 
inteſtines ; where, at their very firſt entrance, 
they meet with a ſtore of ſour and putrid fer- 
ments, lodged io the cœcum, which, in a very 
ſhort time, convert the alimentary remains 
into their own nature ; and thus communicate 
a degree of ſharpneſs which muſt ſoon ſtimu- 
late the inteſtines to a contraction, that ends 
in expelling theſe uſeleſs and offenfive matters 
out of ae Body.” 55 TR CI 
Arx this is to be underſtood of the digeſtive 
procels, as carried on in perſons who have the 
WOES Oe reburo 
&« fermentation, which the milk paſſeth through in its way 
4 to putrefaction, which ſoon follows if it be expoſed to a 
es hot ait? M. inn OT 9 
Hence the reaſon why a diet conſiſting entirely of milk 
is ſo apt to create a ſourneſs in the firſt paſſages; for being 
in actual fermentation when taken into che boch, if it be 
not very ſoon carried through the ſmaller inteſtines, the ſe- 
cond ſtage will come on. And here we may perceive the 


neceſſity that there is for the toſſing and exerciſe of infants 
at the breaſt.” | 
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happineſs to enjoy a perfectly ſound ſtate of 
health; but in valetudinary people, of Wer | 
and 8 habits ; in pregnant women, w 
ſtomachs, and a great. ſhare of the aller 
inteſtines, are thruſt out of their natural ſitua- 
tions; and in people whoſe inclinations or 
profeſſions oblige them to lead ſedentary lives: 
the food is often detained ſo long in 54 firſt 
paſſages, as to paſs on to tho rene ſtage of 
alumentary fermentation: and then it eee 
a moſt auſtere acid, which however is exactly 
in the ſame ſtate with a foreign acid, for the 
lafteals will admit none of it: It is therefore 
of neceſſity accumulated, and proves the cauſe 
of ſour eructations, hearthurning, vomiting, 
griping, or looſeneſs, according to its quan- 
tity, N of rengh, and place where 


Tuis four acrimony, when once eſtabliſhed, $ 
is not to be removed without ſome difficulty; 
for ſome of it always lying in the firſt paſſages, 
ferves as a leaven io act on every thing taken 
into the ſtomach ; and thus, hurrying the ali- 
mentary mixture through the firſt ſtage, and 
immediately bringing on the ſecond, renders 
the food incapable of furniſhing à nutritious 
chyle, as not heing 5 a changed and 
fermented, which plainly appears, from the 


paleneſs, and languid diſpoſition of thoſe peo- 
ple who are much afflicted with a ſourneſs in 


the ſtomach. And hence one reaſon, why 
exerciſe, eſpecially riding (which 5 {LA 
werd. and Prevents the too oY y of the 


2 liment 
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aliment in the firſt paſſages) and the aromatic | 
ums and bitters, together with chalybeates, 
ehich produce the ſame effect, by their ſti- 
mulating and ftrengthetiing qualities) prove fo 
very ſerviceable in all theſe cafe. 
Bur if the aliment, either from its own 
very putreſcent nature, or from its too os 
ſtay within the confines of the ſmaller intef- 
tines, ſhould ever proceed on to the third ſtage 
of fermentation, it will then become ſo offen- 
five as to occaſion immediate efforts to throw it 
off, if the quantity of putrid matter be in any 
degree confiderable ; but if that ſhould not be 
the caſe, it may then remain in the body, and 
gradually infinuate itſelf into the maſs of fluids, 
until it accumulates to ſuch a height as to throw 
the whole ſyſtem into a confuſion, which muſt 
terminate either in the concoction and expulſion 
of the offending matter, or in the deſtruction 
of life: For any thing putrid is totally incom- 
patible with the perfect well being of an ani- 
mal body; and, therefore Putrefaction cannot 
by any means be admitted to a ſhare in the 
proceſs which is to furniſh this body with nou- 
riſhment and ſupport. 5: | 
TRE ſpirit, or vapour, which is ſet free from 
the mixtures during their fermentation in the 
firſt paſſages, which enters the compofition of : 
the chyle, and with that fluid is tranſmitted to 4 
the blood, appears to be chiefly the Fixed Air 
of the alimentary ſubſtances ; but as this matter 
cannot be fully explained, nor thoroughly un- 
8 D derſtood, 
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derſtood, without a knowledge of the pro- 
perties of air, when confidered as a conſti - 
tuent principle of bodies, I muſt reſerve the 
further illuſtration, until it be ſhewn what thoſe 
properties are. 5 NN 


— 


* 


%.. * 
* * 
* 
* 
. 
3 * * — * | —_ * * 
"a — _ — — — 
2 * IR — 
- IE 7 — — "I 
- e 3 
II. 
K * 


NATURE and PROPERTIES 
FIXED AIR 


May we not, with good reaſon,” adopt this -now 
| fixed, now. volatile Proteus, among tbe chemi- 
cal principles, and that a very active one? 
BOLL 4 22 ALL | HALES. 
XEXR HAT great improver of natural 
1 T knowledge, the honourable Mr. 
N Boyle, knew from a variety of expe- 


er * riments, ©* that air might be pro- 
«© duced by the fermentation, corrofion, and 
«© diffolution of bodies; by the boiling of wa- 
ter, and other liquors; by the mutual ac- _ 
< tions of bodies upon one another, eſpecially 
the ſaline, ones; and, laſtly, by the ana- 
lyſing and reſolving certain ſubſtances:; 
but this noble philoſopher ſeems not to have 
muinna oben ig iD: 3 bt 23 4 i known | 


1203 £11915 


- os + 5s 2, aa 3 6 I 4 141 CF " 
+ % 121 Denner 3 4 # 
% * Boyle's Works, abridged by Shaw, vol. iii. p. 21. 
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known the principal uſe of this air, which is 


ſo_ intimately mixed with, and wrought into 
the compoſition of animal ; egg and 
mineral bodies. 

Ir is therefore to the. indefatigable induſtry 
of the excellent Dr. Hales, that the world is 
indebted for the diſcovery that this elaſtic mat- 
tet, ſo nearly reſembling common air, is the 
principle which forms the cement, or bond of 
union, between the ſeveral conſtituent parti- 
cles. | $ 

Bur although it is now near forty years 
ſince this truly uſeful philoſopher publiſhed the 
account of his'curious experiments, and there- 
by opened a new field in natural philoſophy, 
yet the enquiry hath been but little proſecuted; 
and, excepting the Baron de Haller, there is 
no ſyſtematic writer that I know of, either i in 
chemuſtry or phyfiology, who has given that 

attention to ess diſcoveries which ey 
certainly er | 

THr1s celebrated viidogtt indeed. hach 
fully adopted the ſyſtem of Holes, and holds 
air to be the vinculum elementorum primarium, 
the true cement which binds ae the earthy 
PP of Bogle, 


1 $1 ah 
16 12d bi Ar 
* Videtur aer rape Geo W conſti- 
tere, cum non prius ea-elethenta a ſe invicem diſcedanit 
wy ap 2er expitius fuerit. | Heller How. Phyſalgiv, tom. 
. in capite primo. . 
Aeris 45 (in ſanguine 1 60 9 a2 it 1 — 
Id interim certum eſt, ad Gluten pertinere, quo omnium 


| MEA in univerſa Natura 3 N cohgren » 
; 170 * at 
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Art the other writers ſeem either not to + 
know, or not to believe any thing of this the- 
ory ; fince ſome of them make Pblogi/fonthe 
bond of union, others look on water as the 
cementing principle, and ſome aſcribe: coheſion 
| ſolely to the attraction ſubſiſting berwean the 
| particles of elementary earth. 

AnD it is this laſt opinion which is bead 
by the learned Gaubius; “ but it did not oc» 
cur to this very celebrated profeſſor, that if 
earth were the only cauſe of cobefion in bodies, 
there never could be any change in their com- 
bination For “ if all the parts of matter were 
* onlyendued with a ſtrongly attracting power, 
*© whole nature would then immediately be- 
come one unactive, cohering lump ; where- 

fore it was abſolutely neceſſary, in order to 
the actuating and enlivening this vaſt maſs 
* of attracting matter, that there ſhould be 
66 every where intermixed with it a due pro- 

«© portion of ſtrongly repelling elaſtic particles, 

« which might enliven the SA maſs by the 


$6: 156 


ut omnino, neque fere metallum, neque os, neque laph 
« neque teſta, neque Sal diſſolvatur in aer extricatus pr 
deat. Ejuſdem, tom. ii. p. 155. * 

In ficca materie terreum pr alis e 
atomorum ſuarum in proximos contaQtus compaQione duri- 
tiem daturum vix edomandam niſi aliorum interventu mol- 
bretur. Hoc principium cohæſionis, quietis inerti. Et 
ipſa glutina, terræ quam —_—_— ſuam coherentiam a 
bent Gaubii Inſtit. Patbolog. Med. ſect. 142 &: 143. 
- But iſin 2 other ſubſtances of the "ike nature, arg 
paarinnd of the 0 utinous quality by quick- lime; ; the rea- 

n of which will be laid before the reader in the courſe of 


theſe Eſſays, . n the inh. 


3 * 


| 
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© inceflant action between them and the at- 
*'tracting particles.” ““ brig 
Now the diſtinguiſhing property of the 
earthy- principle is, that it reſiſts the action of 
fire, and remains behind the reſt, aſter they 
are all raiſed or diſſipated: But it is plain, 
that the principle upon which cohefion imme- 
diately depends is of a volatile or fugitive na- 
ture, not fixed and inert, like earth; others 
wiſe, the face of this globe would be covered 
with dead bodies ; for when once a ſtop is put 
to the life of either animal or vegetable, they 
become no longer uſeful in the general ſyſtem, 
as organized bodies; and it is then abſolutely 
neceſſary that their frame ſhould be diſſolved, 
and their elementary particles diſperſed, in or- 
der to form nouriſhnient for thoſe beings that 
yet continue to live. 113 „ 
-© Ir will appear hereafter, that the opinions 
of Hales and Haller are well grounded; and 
that the principle which is generally known by | 
the name of Fixed Air, is the immediate cauſe 
of coheſion, ſince the preſervation of firmneſs 
and ſoundneſs in bodies depends on reſtraining 
the eſcape of this air; for the moment it flies 
4 and veſumes its elaſticity, we ſhall ſee that 


being thereby put in motion, immediately be- 


ion 


- 
2 
$758 » | 


1 * 4 bom Y 710 q z 


* Hales's Staticks, vol. i. p. 314. 
1 


4 


PROPERTIES of FixeD AIX. 23 
gether deſtroy, the texture of the ſubſtance 
they formerly compoſed, provided that this 
| ſubſtance contained in itſelf a ſufficient quan- 
tity of water to allow of the inteſtine motion, 
by giving the proper degree of fluidity ; for 
without fluidity there can be no inteſtine mo- 
tion, and without inteſtine motion there can 
be no change of combination; fince we ſee 
that ſuch animal and vegetable bodies as are 
ſuddenly deprived of their water, or naturally 
contain very little, are almoſt as durable and 
unchangeable in their textures as minerals. 

Tu Ax this air, which is alledged to be the 
cementing principle, ſhould have the property 
of paſſing, from a repellent elaftic ſtate, to the 
oppoſite, of mm and ;/trongly attracting, 
and vice verſa, is not eaſily comprehended z 
nor indeed could it be believed, if the num» 

ber of experiments, which prove it, had not 
put the matter beyond all manner of doubt: 
Bo that the fact is as certain as that we breathe 
air, F * 4 * 1 * 1 = 4 | 
Tuls, as well as the property of elective 
attraction in the minute particles of matter, was 
not unknown to that amazingly-comprehenfive 
genius, Sir Iſaac Newton; and it was by 
purſuing the hint of that great man, that Dr. 
Hales engaged in an enquiry which enabled 
Here we are. not to. underſiand, abſolute. Suidity, bet 
nly ſuch a degree of moiſture and ſoftneſs as will allow the 
ſeveral conſtituent particles to ſhift and change their places. 


. 92 _ Hales's-Staticks, vol i. p. 293, and vol. ii. p. 279 
J 281, 


t See Newton's Optics queſt, 309 31. 
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him to eſtabliſh the theory aforementioned, 

and which hath been illuſtrated and *. | 
ies, 


ed, with regard to a particular claſs of 
by the experiments of Dr. Black. * 


Bur there is ſtill a great deal wanting to 
e nh the illuſtration, which demands a 
number df accurate experiments; more, per. 
haps, than Will ſuit the leiſure or inclinations 
of any one perſon, and therefore muſt be 
brought to perfection by the united labours of 
- Wrrt this view, I began a ſet of experi- 
ments, and xeſolved to obſerve carefully the 
appearances attending the fermentation of ſuch 
muxtures as uſually make up part of our food, 
and alſo the appearances which attend the pu- 
trefaction of animal ſubſtances ; hoping from 
this branch of enquiry to obtain further light 
LVoncerning ſome! points of very great impor- 


tance in the animal economy. 


EXPERIMENT I. 


Jo tty the relative quantity of air, ſet free 
from different mixtures by fetmentation, I put 
into three phials; marked 1, 2, and 3, firſt, 
the fimple fermentative mixture, about three 
vunces ; ſecondly, a like quantity of bread 
ahd water ; and the third phial had nothing 
but chree opmices of common water; theſe two 

laſt being deſigned as Randards. þ 15 

F/. pas wn”, 5 1 TRE 


uu his experiments on Hagnefa, 
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Tur phials, as repreſented at B (fig. 1.) 
were placed in a tin pan (A) half full of wa- 
ter, on little e and covered over with 
cylindrical glafſes (C) of ſeven inches in height, 
and three in diameter. 

Tux air was then drawn out of the eylit- 
drical glafſes, by ſuction through a ſyphon, ſo 
as to raiſe up the water about half way, and 
then little bits of paper were paſted on the 
ſides, to mark the EE of the water. | 

 Evexy thing being thus ordered, the LE 
apparatus was placed before a fite, at ſuch a 
diſtance as was en to 11 * a — 
rate degree of heat. „ e 
As the heat began to op perate, e 
in each of the glaſſes an itſelf <=» 
forced down water to a certain pH, 
nearly about half an inch; but at the e 

eight hours, when the mixture of ' Bread and 

fleſh- meat (Jo. 1) was in briſk fermentation, 
the water in its cover was ſunk one=third: more 
than in the other two, and in twelve hours it 
was double, being then a denen inch from 
the mark. 1 1571 77 

'DurING the aigks; 1 whole becameroblz 
the conſequence | of, which was, that che ex- 
panded vapour in the glaſſes 2 and 3 was found 

in the morning petfely condenſed, the water 
Having returned to its original heighth ;; while 
[the air that had been ſet free from the ferment- 
ing a eee (No. 1) ſtill; maintained its elaſti- 
eeping down the water in the c ri- 

2 glaſs an inch and two-tenths, 9 


E TIE 
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Tk pan was again placed before the fire; 
and, at ſix in the evening, the water in the 
glaſs belonging to No. 1. was forced down © 
two inches, that in the other two half an inch. 

Nexr morning, the vapour being again con- 
denfed by the cold during the night, the wa- 
ter ſtood at an inch and a half from the mark 
in the fermenting phial, but in the phials No. 
2 and 3, it 2 to the marks as before. 

I placed che whdle again near the fire, and 
the vapour operated as before. On the third 
morning, tlie water belonging to the phial 
No. 2 had returned as uſual to the original 
heighth ; while in the other, No. 1, it was 
till kept down a full inch and half, by the 
force of the extricated ar. 

Ino threw out the — and 18 (from 
No. 2) and put into the Tame phial half an 
zounce of borled beef cut ſmall, and two ounces 
of water; and having placed it under the co- 
wer; and raiſed the water by fuction, as before, 
I fet-it in che pan along with the fermented 
mixture, which bythis time had entitely ceaſed 
from working. After ſtanding ſix hours in 
the warmth, no elaſtit air appeared! to have 
been ſet fiiee. from the beef, the water being 
unk only; half an inch. The other phial 
(No. 2) cow ftood exactly at an inch and a 
Half, which, allowing half 7 for the ex- 
panſion of the vapour, fhewed that the mix- 
ture had now been for ſorhe time in u condi- 
an we _e * b wed it for 

7 at 


71 
v4 
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at the ſame hour on the day before the water 
was down two inches. TO IDES 

Ox the 4th morning, when all was cool, 
the fermented mixture was found ſtill to keep 
down the water near an inch, but in the 
glaſs with the beef only the water was up tq 
the mark. CCC 

From hence, and from other experiments,“ 
it ſhould ſeem, that animal ſubſtances hen 


alone, and the ſubſtance of vegetables When 


alone, de not part with their air without ſome 
reluctance; but that when the two are mix+ 
ed together, under certain conditions, that 
then an attraction begins, Which - preſently 
throws off the air that ſo. cloſely adhered to 
each of them in a ſeparate ſtate; and this air, 
in the moment of its extrication, reſuming its 
elaſticity, deſtroys the union of the minute 
particles, and, producing, an inteftine mo- 
tion, totally changes the nature of the body 
in which it was fixed, by allowing a new 
diſpoſition, and à different combination, to 
take place. rh edi 

Ir has appeared that the alimentary mix- 
tures, though at firſt they throw off à conſi- 
derable quantity of elaſtic air, yet, after ſome 
time, they abſarb this air, and again reduce it 
May Sats. - 044 ee ett 
As the fermentation in the ſtomach muſt be- 
gin very ſoon after the aliment is received into 


Git 


* See No. 1 of the firſt table; and No. 1, 37 87 and 7, 
of the Second table; and compare them with thoſe, mix- 
tures that had either fleſh or ſaliya, I 
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it, we may reaſonably conclude, that the ali- 
mentary mixture will alſo begin to abſorb much 
 #ooner in the bowels than it appeared to do in 
the phial; and thus the elaſtic air, which is 
ſet free from the food, will, in great meaſure, 
return to a fixed, or non-elaſtic ſtate, before 
the chyle enters the lacteals. 
Ir has been imagined by a very ingenious 
gentleman, + that the alimentary ſubſtances 
carty their fixed air into the blood, without 
its ever having been extricated, or thrown 
off into an elaſtic ſtate, during digeſtion ; 
but this is to ſuppoſe, that theſe ſubſlances 
are never thoroughly broken, nor ſuffer any 
change of combination, from the ation of 
the digeſtive organs; a ſuppoſition which 
WO e ee 


C, Since we find ſuch great quantities of elaſtic air ge- 
ec nerated in the ſolution of animal and vegetable ſubſtan- 
% ces, it muſt needs be, that a good deal does conſtantly 
« ariſe from the diſſolving of the aliments in the ſtomach 
« and bowels, which diflotution it greatly promotes; ſome 
6 of which may, very probably, be reſorbed again by the 
“ fumes which ariſe with them. Thus we ſee, that the 
ct variety of mixtures in the ſtomach appear ſometimes to 
« generate, and ſometimes to abſorb air. In a true kindly 
« digeſtion, the generating power exceeds the abſorbing . 
„ power but a little; but whenever the digeftion deviates 
cc in ſome degree from this natural ſtate, to generate a 
« greater proportion of elaſtic air, then are we troubled 
more or leſs with diſtending flatuſes,” Hales's Stat. vol. 
15 Dr. Black. In his Diſſertatio Med. Inaug. De Humore 
acido a Cibis orto, he is ſo far from believing that the ali- 
ment naturally ferments in the ſtomach, that he looks on 
ſuch fermentation, when it does happen, to be the cauſe of 
many, and thoſe very dangerous diſeaſes, See p. 8, and 9 
of the Theſis above-mentionſſſmmmee. b 
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cannot by any means be allowed ; it being 
demonſtrable. (as I humbly apprehend) that 

the food is intirely broken, and its original 
nature totally changed, while it is paſling, 
through the alimentary canal. . 


EXPERIMENT 2. 


Ix ro the fame three phials which were 
made uſe of in the foregoing experiment I 
put, firſt, the ſimple fermentative mixture; 
2, the ſame, with one-third freſh lemon- 
juice; 3, the ſame, with one-third claret. 
Tux phials were all placed in the pan as 
before, and the water drawn out by ſuction. 
The phial, No. 1, preſently began the mo- 
tion, the ſolid part all riſing to the top; and 
as it fermented,. I found that more air was 
extricated than their had been from No. r, 
of the preceding experiment, which I aſcrib- 
ed to the tenderneſs of the mutton. which was 
uſed in this prefent mixture, as having been 
longer kept than ſome beef that I had mixed 
up for the former trial. | | 
No. 3, with the claret, did not begin to 
move until it had ſtood 24 hours; and No. 2, 
with the lemon- juice, after remaining thirty- 
ſix hours, ſhewed no figns of motion at all; 
ſo that here the proportion of lemon-juice 
was too great; and it appears to have acted 
as a pure acid, which, as well as fermented 
_ liquors, is found to reſtrain the alimentary fer- 
-Mentagon, n. e 
8 EXP E- 


30 On the NATURE and 
EXPERIMENT Z 


4 the end of wy fix 5 I threw 
out theſe mixtures, and filled the phials again, 
with, 1, the — fermentative mixture, 
and an ounce of green herbs; (viz. onions, 
water-crefſes, and garden-crefes, aa p. 4 
2. The fermentative mixture, with an ounce 
of lemon- juice and half an qunce of ſaliva; 
The mixture, with two drachms of very 
rong rum, 
Tue mixture, No. 2, with the lemon- 

juice and ſaliva, began to ferment immediate- 
ly; and, before two hours were expired, all 
the ſolid ingredients had riſen; No. 1 began 
ſoon after; but it was not till after ten 8 
that the mixture with the rum ſhewed any 
figns of motion, | 

Hanz we have another ſtrong inſtance of 
he fermentative power of the ſaliva, which 

being compared with thoſe in the ſecond table, 
5 lainly ſhew that Boerhaove and Hoffman were 

oth in the right, when they aſcrihed this 
quality to that fluid. 

Wizn the mixture with the lemon-juice 
had ceaſed from working, I dropt Lixivium 
Tartari into fome of the liquor, but not the 
leaſt ebullition enſued, which ſhews, bow in- 
tirely the fermenting motion changes the na- 
ture of the ſybſtance fermented ; for here 
was one-third of this mixture, a ſharp acid 
Bn, which would have efferverſced vio- 

lently 
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lently before the fermentation began ; and 
hence we may conclude, that acids, even in- 
dependant of their mixture and dilution by 
the native animal juices, muſt be nentralized 
by the mere force of fermentation in the firſt 
ria if the digeſtion proceeds as it ought 
to do. e i 
In the mixture with the herbs, the ſmell 
of the onion was ſtill very ſtrong, even after 
the fermentation was over ; which agrees 
with what every body muſt have perceived, 
with regard to the fermentation of things of 
this ſort in the ſtomach; Tome df this tribe, 
ſuch as garlick, retain their peculiar ſmell, 
even after they have undergone ſo much of 
the action of the body, as to become perſpi- 
7306 e 7 CONT HE OG 
 Arrroven the mixture with the rum was 
the lateft in beginning, yet, after the motion 
began, it was more brit, and finiſhed its career 
ſooner, than either of the other two phials; 
but not above half the quantity of air was ex- 
tricated that their was from the fimple mix- 
ture, No. 1, of the foregoing experiment. 


N 4 1 N #1 * pb 1 TE] 5 5 
EXPERIMENT 4. 
I IE&1.-I 1: { | "4. n 


Two. of the phials were placed in the pan 
dun covered with the glffes due having 
Two otmces of 'a candle, made of oaten gruel, 
Lifbon whire-wine, and ſogar, with a little le- 
mon-juice'; and the other, the fame quantity 
of the caudle, and two drachms of ſalua. 
e 2 


N 


EC 
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15 Tur phial which had the ſaliva, began the 
fermenting motion immediately, hut it never 


became briſk, and in about 14 hours intirely 


ceaſed; a ſmall quantity of air was extricated 
at firſt, but the mixture ſoon went on to the 
_abſorbent ſtate, for by the time that the fer- 
mentation had ceaſed, the water in the cylin- 
drical glaſs was raiſed half an inch above the 


„ or 
Tun other phial* without the ſaliva never 


ſhewed any ſigns of motion. 


EXPERIMENT 5. 
I filled che three phials, 1, with Juice of 


turnips alone; 2, the ſame juice, with two 
drachms of ſaliva; and, 3, bread and water, 
with two drachms of faliva, and as much ſpirit 
of vitriol as gave the mixture a confiderable 
degree of ſharpneſs, and made it efferveſce 
ſmartly upon dropping in oil of tartar. - 
Tae phial No. 2, with the ſaliva, began 
to ſhew ſigns of motion immediately; and, in 
five or fix hours, the fimple turnip juice was 


likewiſe in motion, and both the one and the 
other fermented very briſkly. 


" 


Bur No. 3, though it ſhewed Hens of mo- 


tion very early, never became briſk ; ſo much 
had the acid deſtroyed the fermentative pow- 
er of the ſaliva. However, what little mo- 
tion it did undergo, ſo far altered the ſtate of 
the acid, that it would not efferveſce, upon 


| . N Aw 1 E X P E- 
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exyentuentk 


lars one 5 the phials 1 put three 588 
of the ſimple fermentative mixture, and a 
drachm of the cortex in powder; into the ſe- 


cond phial I put the ſame quantity of the 


mixture, and. a drachm of carraway-ſeeds in 
powder; the third had nothing but tliree 


ounces of the mixture, to ſerve a8 a ſtandard 


to the other two. 

Tur phial with the bark began to ſhew 
ſigns of motion as ſoon as it became warm, 
and the other, with the ſeeds, i in two hours 
after; the imple mixture was not in motion 
till three hours later. 

Tut cortex fermented very briſkly, as s did 
alſo the carra way ſeeds; but there was at leaſt 
one half more air extricated from the latter 


than from the former, which ſhews that many 


of the carminatives may generate air in the 
| bowels, as well as expel. it: And if theſe 
things were given in large doſes, we might 
account for their action, by ſaying, that 5 
ſudden extrication of their ait which ſtimulates 


te muſcular coat of the ſtomach, and enables 


it to throw off the offending flatus. 


Bor as they are Fringe given, and * 
can only be taken in ſmall quantities, it is 


- on the hot oil with which theſe aromatic 1y 


ſtances abound, that their carminative Vi _ 


depends; for we ſee that ardent ſpirits, which 


. 15 i 
Ai l 
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* 


neither contain much air themſelves, * nor fa- 
cilitate the, extrication thercof from any thing 
they are mixed with, are yet very powertul 
carminatives, which muſt therefore be owing 
ſolely to their power as ſtimulants. . 


EXPERIMENT 7. 


1 HAD, on a former occaſion, made up 
mixtures with ſugar, wort, and honey, but 
as the progreſs of that experiment, was inter- 


rupted, I reſolved to repeat it. 


* 


{ * 


THREE mixtures Were made accordingly : 

1. Of boiled mutton (without any, bread) 
Iſs, water 3ij, and freſh wort, or infuſion. of 
malt, _ 
2. The ſame quantity 'of mutton and water, 
with two ounces of a ſtr ng ſolution of brown 
ſugar (about four to one). 

3. The like quantity of mutton and water, 


with two ounces of ſtrong ſolution of honey. 


hours, 3 4 WA 2 7 


THESE phials were not placed in the pan, 
as in the foregoing experiments, but ſtood in 
a ſand bath, Peel by a lamp. | 

THE 1 8 8 No. 1, with the wort, Was 
the firſt that an the fermenting motion, 
and that very pat [2+ Th leſs than an hour after 
the phial became warm; the ſugar egan next, 
about two hours later; but the honey was 
not in motion until it had ſtood al 0e <ight 


+ «I found ve ittle zi i cabck inch Oy . 
Halb Stat. WI 181. wing ” . 
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I FREQUENTLY ſhook all theſe mixtures, 
and found the fermentation e accelerated 
thereby. 

Tubs it appears that honey is not ſo fer- 
mentable, en mixed with animal ſubſtances, 
as ſugar'; nor ſugar ſo prone to fermentation | 
as the common infufion of malt; and per- 
haps thoſe difturbances in the bowels,” which 
are often 'obſerved in-people of delicate and 
very irritable conſtitutions, after the uſe 9. 
honey, are oocafioned b y this refractory qua 
lity, ſince it may lie a addviable 3 oe 
diſſolved in the ſtomach, a ne act 28 a 
ſtimulsting falt. WALLIS: :- 

Uron' the Gare: pincipla; this may guide 
us in directing ſugar and honey in the diet of 
fick perſons: 00 here the nature of a diſeaſe 
requires a diet of the moſt eaſily fermentable 
kind, ſugar muſt be preferable'to honey; un- 
lefs ſome what of a laxative nature be likewiſe 
demanded, when honey; unleſs the patient 
has a peculiar diſlike to ity n rd Lows ws 
hangs, ol 1 . N | 


: 4 


| SIM 


WIUuITIE "theſe mintities were: in eben 
tion, I ſuſpended a little thin bit of very pu- 
trid mutton in the neck of the phial with the 
wort, and left it there during the night; in 
the morning it was found to have loft the pu- 
trid ſtench, having now. no | ſmell but that of 


the mixture, . 165 | 
FE 2 EXP E- 
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I ALSO fixed one extremity of a þended 
glaſs tube into the neck of the phial with the 
1vgar, and the other into a little bottle con- 
taining a drachm, or thereabouts, of the ſpirit 
of ſal ammoniac made with quick-lime (as re- 
preſented in the third figure), After they had 
remained in this. ſituation twenty-four hours, 
] ſeparated the phials, and dropping in ſpirit 
of vitriol on the volatile alkalj, found it effer- 
yeice/yery:;{martly; 7. 
AFTERWARDS, I transferred the air from a 
ſimple fermenting mixture (4. e. Bread, fleſh 
meat, and Water) into the ſame cauſtic vola- 
tile alkali ; as I did likewiſe from melaſſes 
waſh “ in fermentation, and from a mixture 
of corte and ꝑutrid hile, which fermented 
briſkly,” and ſweetened the putrid gall, all 
with equal ſucceſs; in every one of theſe 
inſtances the ſpirit of; {a} ammoniac efferveſc- 
ing very ſmartly, after having been ſupplied 
with air from the ſubſtances in fermentation. 
Wulon ſhews, that the air ſet free during 
the fermentatory proceſs, although it reſumes 
its elaſticity immediately on being throwy off, 
is yet capable of retutning inſtantly to a fixe 
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Fi ine n uind ent : Hot brg 210% 
J Melaſſes waſh, as it is termed by the diſtillers, is a li- 
-quor brewed. from melaſſes and water, and afterwards fer- 
eds by the means of yeaſt; in order to diſtil, and make 
what are uſually called ſugar-houſe ſpirits, 


— 
. 


* 
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ſtate, provided it meets with any ſubſtance 


which hath the power to receive it. 

Bur here I find that J have been dune 
rather too faſt; unleſs the reader ſhould hap- 
pen to be perfeRly well acquainted with Dr. 
Black's very ingenious paper on the magne/ia : 
if he is, I ſhall be underſtood; if not, I ſhall 
appear to have talked in a language alltagz 
ther unintelligible. 

Ir is ſufficiently known, that the -olatile al- 
caline ſpirits, when made by the admixture of 
quick-lime in the diſtilation, (which they for 
the moſt part are, in order to render them 


more pungent) do not er veſer upon the addi- 
tion of an acid; and that no ſalt, in a concrete 


form, ever riſa when the e is tied on 


in this manner. 11 

Bur eit was never 5 underſtood what 0G: 
caſioned theſe peculiarities, until Dr, Black 
publiſhed his experiments. 

From theſe it appears very olanly, chat cel. 
careaus earths have a ſtrong degree of a 
with fixed air, and in their natural ſtate al und 
with it; that by calcination they are deprived 
of their air, and on account of this de ** 
on, acquire a high degree of caufitc 
LE ſoluble. 4 oa ; and 2 i, 
other hand, this cauſticity is — 1 
the quick-lim®! rendered mild, and inſoluble, 
by refer ring its fixed air. 

Ow crude {c al ammoniac is a combination, of 
the marine 40 with the volatile alaali; hut it 
naturally contains no > fixed" a air. 3 ck ine, 

therefore, 


* 


- e 4 
* 
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therefore, when joined with ſal ammoniac, in 
order to make the volatile ſpirit, detains the 
acid of the crude ſalt, and ſuffers nothing but 
the volatile alcali to rife along with the phlegm 
in the diſtillattion: But this ſpirit, fo raiſed; 
having uo fixed air in its compoſition, cannot 
efferveſce upon the addition of an acid; for 
efferveſcence depends on the fixed air of the 
mixture flying off, and refuming its elaſticity; 
while the acid and alcaline particles are ruſh- 
ing into cloſe union; “ neither can the parti- 
eles of the volatile ſalt run together, and form 
chryſtals, becauſe air is the bond of union in 
this ſalt. But when chalk or fixed alraline ſalts 
are uſed in the diſtillation; theſe ſubſtances; 
being replete with fixed air, fend over ſome 
of it along with the volatile alcali z and this 
air, renders the ſpirit mild and efferveſcent, 
> enables the ſalt 0 ur 3 the eh 
orm. q 
NEUMAN imagined; that of pbrkape the 
5 quick-lime abſoths, and detains the earthy 
© matter; Which is the! haſis of the volatile 
6 ſalt, and on Which its ſolid form and its ef- 
ferveſcence with acids depend.“ And he re- 
lates, that on keeping ſpirit of ſal ammo- 
1 niac, made with quick-lime; for ten years, 
je loſt almoſt all its volatility: and ſubrility, 
{© and in this * R 1 0 
1 
2 1 Bo Boirbin, Blement Chemie, tom. i. p. a & 
i | 
A) Nas © Chemiſtry by Luis p. 223. net Harnel's 
theory is, that when ſal ammoniac is diſtilled with chalk, 


O 
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Bur there is not the leaſt occaſion for wait- 
ing ſo long to produce this change in the na- 
ture of the cau/tic volatile alculi, ſince it may 
at any time be brought about in ten minutes 
by transferring the air from ſome other ſub- 
ſtance into the non-efferveſcent ſpirit; as- any 
one may eafily-fatisty himſelf by the follow- 
ing exceedingly pretty and conclufive expert- 
ment, which is the contrivance of Dr. Black, 
and communicated by him to my very ingeni- 
ous friend Dr. Francis Hutcheſon, lecturer of 
chemiſtry, in the univerfity of Dublin. 
Pour a ſmall quantity of the volatile ſpirit 
made with quick- lime into the little phial mar- 
ed A, in figure 2, and fix cloſely into its 
neck, ſo as that no air may eſcape, dne le 
of the bended glaſs tube (B) and inſert the 
other, and likewiſe lute it well, into the mouth 
of a larger phial (C) into which ſome alcaline 
ſalt hath been previouſly put. This phialmuft 
have a little hole drilled in the upper part of 


or fixed alcaline ſalts, ſome portion of earthy matter comes 
over with the volatile alcali, and enables it to form a. con- 
crete ſalt; whereas, when quick-lme is uſed, no earth 

matter riſes in the diſtillation ; tho? it does not appear wth 
the earthy matter ſhould not riſe as readily from quick- 
lime, as from chalk or fixed alcali. He likewiſe adds, that 


as lime has the property of detaining groſs oily matter, it 
keeps down the groſs part of the volatile alcali, which is of 
an oily nature, and lets only the more ſubtile part come 
over with the phlegrn in the diſtillation; and hence, the 
ſpirit made with quick- lime becomes ſo, much more pun- 
| r FOG Wee Eee 
See the-2d & 3d-memoir on fal ammoniac in Mem. de 
rad. Royale des Sciences, for the year 1735. 
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it, as at D, that through this aperture, and by 


means of the ſmall glaſs funnel (E) an acid 


may be gradually dropt in. 
Tuixes being thus fixed, pour in pit of 


vitriol, or any other acid, that an efferveſcence 
may enſue and while that is going on, the 
little hole (at D) is to be ſtopt occaſionally, in 


order to force over the extricated air into the 
phial A. An ounce of alcaline falt expended 
in this manner will ſerve to ſupply a like quan- 
tity of cauſtic alcaline ſpirit with a ſufficiency 
of air to make it efferveſce very ſmartly, when 
the phials are ſeparated, and an acid dropt 
into the one which contains the (before) non- 


efferveſcent ſpirit. 
| EXPERIMENT 


Max of the preceding experiments have 
ſhewn, in the 3 light, the fermenta- 


tive power of the ſaliva : I determined, how- 


ever, to try it once more, and to compare it 


with the bile, in regard to this quality. 


I THEREFORE mixed an ounce and half of 
bread and water, beat up thin, with half an 
ounce of ſaliva + and the ſame quantity of 
bread and water, with half an ounce of ox-gall, 
T E firſt mixture ſhewed figns of motion 
from the very beginning, and, in leſs than an 


hour. after it became warm, the motion was 
-briſk ; the ſecond, with the gall, was not ſo 
ſoon in motion, it bei three hours before the 


bread had all fairly riſen to the ſurface ; but 
| If | | +7 ME 
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the fermentation continued twice as long, and 
the motion was more briſk chan in the mixfure 
with the ſaliva. * 

Ap thus it appears very pain that the 1 
has a power, like other animal fluids; to Taife 
4a fermentation, When mixed wilt be r= 
ſubſtances, ' 2 "os AO RIS 2 


. 


E EN %, | 


Two drachms of boiled mutton, perfect 
Rope, were beat up wick an ounce of watch 
and put into one phi; the ſame quantity of 
the mutton beat up wich half an ounce of fas 
liva, and as much water, were put into ano 
ther phial ; and both of them left in che com- 
mon temperature of the air, which was co 
for tlie ſeaſon (betzinning of June) the ther- | 
mometer being at 60. 5 8 

In thirty-fix hours, the contents of the firſt 
phial became putrid; the other, which had 
the ſaliva, remained ſweet for fo eight 
Heſs but both of them fermented; "that is 

o ſay, an inteſtine motion took plage, the 
bold part all roſe to the furface, and bubbles 
of air repeatedly formed, and continued dif- 
charging themſelves, for ſeveral hours 1 5 
any putrid fmell was perceivable. 


Pt Is 


EN POE R'2 MOB NT ie; 


n 5 bkAchu of boiled mutton, nr 
Ivan hear up with an ounce of water, Was 
G put 


| 
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ut into one phial; the ſame mixture was put 
into another, and a bit of thread being dipt 
in ſome putrid liquor which lay about rotten 
beef, about the tenth part of an inch of this 
chread was cut off, and thrown into the phial. 
In ewenty-four hours, the contents. of the 
| Fecond phial, after undergoing the. inteſtine 
motion, were found putrid ; the firſt did not 
betray. the leaſt putrid ſmell until it had ſtood 
twelve hours longer: 
_ I xePEATED this with bie, and found the 
phial into which I had put the bit of putrid 
thread began to ſmell ſeveral hours ſooner than 
the OKs which contained bile and water 
only. 
Tusk experiments 3 the eighteenth 
of Dr. Pringlè's, and plainly ſhew, that bodies 


in a ſtate of putrefaction are en ane | 
to i as are ſweet. SUES 


. 


n 


EXPERIMENT 


Ir has appeared 2 5 the 6th of — expe 
riments, that the cortex ferments very readily 
when joined with a mixture of animal and 
vegetable matters, and even ſeems to promote 
that fermentation; but I was deſirous to knov- 


how it would operate when joined only to the 
ſaliva. 


Wirz this view, I mixed-upa drachm of 
the bark in powder with half an ounce of 
Saliva, and as much water, At firſt, there 
did appear ſome figns o of F moja but they pre- 

: 5 ſently 
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ſontly went off, and at the end of eighteen 
hours I found the mixture perfectly at reſt, 
notwithſtanding it had ſtood the firſt fix hours 
of this time in a moderate degree of heat; for 
the laſt twelve, indeed, it 8 been ſuffered 

to cool, 

 - Inow added bag an ounce of agel; ; | He 
no motion enſued till twenty hours morè were 
elapſed ; Then I found the ſolid part getti 
up to the ſurface, and the air-bubbles collec 
ing and diſcharging ; but it is to be obſerved 
_ the phial, all this white, remained in the 
cold. 

Fix DING che motion begun, I laced the 
mixture in a moderate degree of heat, and 
then the fermentation became extremely briſk, 
and continued fo for twenty-four hours, throw 
ing off great quantities of air; after which it 
ceaſed; owing, as Iconjectured, to the frequent 
agitation of the phial, which, as hath been be- 
fore obſerved, conſiderably haftens and ſhort · 
ens the 1 of this kind of fermentation. | 


EXPERIMENT 


Ix order. to cloſe this ſories of experiments; 
I thought it would not be improper: to try 
the ſeveral common farinacea, and to compare 
them with each other, in regard to their re- 
ſpective fermentative qualities; as this might 
be of uſe in determining which 2 are 
eaſieſt of e 


f G.2. wh 8 Haun I ve 0 


m 


44 On the Narturs and | 


Hvide made up four mixtures, of wheat, 
barley, cats, and rice, all previouſly freed 
from their outward ſhells or huſks, and well 
boiled, fo as to burſt the grain, and beat > x 

with the uſual proportion of water and fleſt 
meat, they were then ſeverally put into phi» 
als, and placed in a moderate degree of heat, 
about twelve hours after they were firſt mix- 
edi ESI] NY LY 
II was not eafy to ſay whether the rice or 
the barley began firſt, for both of them were 
in briſk motion by the time that they had 
ſtood an hour in the warmth ; the mixture 
With the oats was not in motion till about four 
hours after it became warm, and the one with 
the wheat was three or four hours later than it: 
- THxHzY all fermented very briſkly, and being 
often agitated, ran through their firſt ſtage in 
about forty-eight hours. , 

Trvys we may infer, that crude barley + 
and rice will prove light and eaſily digeſtible 
food; oats next to them; and wheat the moſt 
ſtubborn and indigeſtible of all. But at the 
lame time we ſee, that this property in wheat 
renders it by much the fitteſt of all the farina- 
ces for the making of bread ; as it appears to 
have firmneſs ſufficient to enable it to bear 
fome degree of fermentation in tlie baking, 
and yet retain enough of its ſubſtance to un 
dergo the alimentafy fermentation afterwards 
in the body. r AIR en neal 10 Bp 
_ * Boiled veal was uſed in this experimert. 


- + "The barley here uſed was what is commonly termed 
pearl-barley. | 


/ 
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By this time I had ſufficiently ſatisfied my- 
ſelf with reſpe& to the manner in which di- 
geſtion is carried on in the human body; be- 
ing now fully convinced that it is neither more 
nor leſs than a true fermentatory proceſs :' For 
if we confider the end of digeſtion, which is 
thoroughly to change, ſeparate, and reſolve 
into their conſtituent particles, the different 
ſubſtances on which we feed; and ince we 
fee that all mixtures of animal and vegetable 
ſubſtances, if furniſhed with the requiſite quan- 
tity of water, and kept in the proper degree 
of heat, “ naturally and ſpontaneouſly run into 
fermentation, without the affiſtance of any ex- 
citing ferment, how is t poſſible to think 
otherwiſe, than that the ſame kind of mix- 
tures muſt ferment m the body, when at their 
very firſt entrance they meet with a. fluid, 
which, even if their own natures were averſe 
from fermentation, would immediately bring 
it on? And as they paſs farther on, into the 
ſtomach and duodenum, they ſtill meet with 
more fluids, endued with the ſame power, in 
ah equal, or perhaps ſuperior degree: Can 
it be imagined then, that theſe ſubſtances, 
| When ſo circumſtanced, will not undergo the 

changes natural to them ? and that a ferment- 
ing motion will not inſtantly. commence, and 
continue ſo long as they remain in a place 
where they are free to act, uninfluenced by 
any more powerful ferment ; that is to 75 
N e „ 77 


* Even heat, we find, is not always neceffary; ſa 
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ſo long as they remain within the confines of 
the ſmaller inteſtines ? But ſoon after the valve 
of the colon is paſſed, and that the alimentary 
mixture, which as yet is only in its fir/# ſtage, 
comes into contact with the acido- putrefactive 
ene of the larger inteſtines, then is its 
ſweetneſs deſtroyed, and it proceeds on to the 
7 . and third ſtages, and thereby acquires 
2 degree of ſharpneſs and corruption, * which 
is now become as neceſſary as it was that the 
ſweetneſs ſhould continue while the food re- 
mained in the firſt paſſages. \ 


EXPERIMENT 15. 


 ADRACHM of ſalt of wormwood being put 
into one of the cylindrical glaſſes deſcribed in 
page 34, and which was uſed to cover the 
phials, and an ounce, or thereabouts, of juice 
of lemons, being poured on the ſalt, the 
mouth of the glaſs was ſtopt, while the ebulli⸗ 
tion continued, in order 0 confine the air 
which was extricated from the mixture. 

Wen the efferveſence ceaſed, a live ſpar- 
YOW WAS thrown i into the glaſs, and in leſs than 
half a minute expired. 

Tavs we ſee thatthe air which is extricated 
from bodies by efferyeſcence, as well as 
that which is ſet free in the firſt ſtage of fer- 
mentation and conſtitutes the ga Hive e: 

hath 


2 It 1 18 25 be obſerved, 5 that the putrefaction 
of the faeces alvinæ is of a peculiar. kind; and is never, ex- 

ng in ſome morbid : 1ſes, ſo complete. as tq furniſh a 
2 W on being committed to diſtillation 
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hath the deleterious quality of ſuffocating ani- 
mißt e boot af riot Dons 

Bur ſal abſynthii, and fuccus limonum, are 
often giving during the ebullition, and, I be- 
lieve, there can be no inftance ſhewn of any 
perſon's being deſtroyed by it, notwithſtand- 
ing what we have juſt now ſeen in regard to 
the ſparrow which was ſuffocated: by the va» 
pour ariſing from ſuch a mixture; therefore, 
the action of this extricated or factitious air is 
very different, when applied direciij to the 
lung, and when pent up in the bowe/s of a 
living animal. Jaa 
Inu fear which the pb ſolgegiſte conceived 
of this deleterious quality in the ſubtie gas, 


1 


and their not well knowing how to diſpoſe of 


the great quantities of air which muſt neceſ- 


0 ſarily be thrown off, if the aliment were ſup- 
poſed to ferment, ſeem to have been he 


the chief obſtacles that prevented them from 
embracing the doctrine of alimentary fermen- 


n 


— - * 
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Bur it ſeems now. proyed, that, we have 
nothing to apprehend with regard to the firſt; 
and in refpect of the latter ob on, tl 
Periments above recited, plainly ſhew, that 
the air which is ſet free, either from a ferment- 


ection, tlie ex- 


ing, or from an Ferveſcent mixture, although 


it be at firſt truly elaſtic, yet is of fuch'a ſur- 
Prizirg nature as to he capable of returning to 
a fixed, or non-elafiic flate, the moment it 
meets with any abſorbent body that has power 


F by 5: Git 


AND 
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Ax if we conſider that this air, which is 
extricated from the food, has the whole ex- 
tent of the alimentary canal to ſpread and dif- 
fuſe itſelf through, we ſhall find that it never 
can create any uneafineſs, * excepting when 
ſome acrimonious/ matter, or othet ſtimulus, 
though more remote (as in eric, byſteric, 
and nephritic caſes) oecafions a ſpaſmodic con- 
ſtriction in fome part of the tube, and pre- 
vents thereby the free and equable diffufion 
of the elaſtic vapour. n Nee 
On che contrary, the uſual, natural, and 
gentle degree of diſtenſion is of the greateſt 
portance to the animal economy py for it 
ſtimulates the muſcular coats of the ſtomach 
and inteſtines, and thereby cxcites, and kee 
up, their periſtaltic motion, and enables tf 
Jafteal, and other minute veſſels, to abſorb 
_ freely ; neither of which (the motion nor ah- 
ſorption) could be well carried on, if the 
i ian i an doch Zuid 
In habits where the whole ſyſtem of living ſolids js to 
much relaxed, whether from itemperance, profuſe eva- 
cuations, br previous diſeaſe, the muſcular; fibres of che ſto- 
mach are apt to yield too freely to the elaſtic vapour, which 
is thrown off in the commencement of the digeſtive proceſs, 
which muſt' neceflarity. bring on immediate diſtreſs, from 
the over · liſtenſion thus uteatedʒ but the parties thus af- 
Paloma foon Aan e e ee ee e me. 
exlay power U the forsch, but ullo- retard the a fimentat 
fermentations and thereby give time, before it be far ad- 
yanced, or gt much l for the food to pals on 
into the inteſtines, where the elaſtic vapour having ſo much 
_ room to diffuſe itſelf, no uneaſineſs or oppreſſion will 


: 
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ſides of this long canal had bees: ſuffered to 
collapſe. * #t 1} | | 

Tran, ſo mch 055 105 b let e 
(for we have ſeen that the fermenting mixtures, 
after 2 certain time, reſorb the air, which at 
firſt flies off in an elaſtic: ſtate) entering the 
compoſition of the chyle, it ſtimulates the veſ- 
ſels appropriated to the carrying of that liquor, 
and promoting their oſcillatory motion, ena- 
bles them to pour their contents, in a v 
ſhort ſpace of time, n the Jong 1 5 
HRE the inteſtine a is commuricated | 
by this active principle, the elgſtic air; while 
every moment it meets with new powers F, 
which neduce the E e to a 


l 25 * yn 
J 


. When al whe viſcera of the abdomen. are nn" 
fed by the deſcent of the diaphragm, during inſpiration, 
the chyle contained in the lacteal veins is puſhed on tor 
wards the receptacle, becauſe, the 'valves def theſe veins 
will not allow it to return back inte the inteſtines. Hence, 
that portion of the lacteal, which lies between the 
valve, and the orifice that opens into the! inteſtine, will be 
entirely emptied; but the moment the Giaphragm aſcends 
in expiration, and the preſſure is taken beer from the cons! 
tents of the lower belly, the elaſtic air, in the inteſtines, 
will force the chyle into the aforementioned void ſpaces of 
_ lacteal veins, in the ſane manner, and on the. ſame 

inciple, that it raiſes the water in a common pump, While 
the piſton i is lifted up. 

' 'This is the way in which M. Senac accounts for the &. 
_ ſorption of the See his memoir in the Men. 4 K. 

Arad. R. des ſciences, for the year 1724. | 

7 This is afcrived; by Dr. Hales, to the fulphur which" 
is in bodies; and he ſeems to have been led into this of in- 
on from obſerving, 12 the fumes of common dagen 


—— 
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nonelaſtic ftate, and leave the remainder in 
poſſeſſion of its elaſticity; which is neceſſary, 
to maintain the inteſtine motion, and to ſerve 
as a counterpoiſe to the preſſure of the atmoſ- 
phere. 1 SID) MIS 5 
I am well aware, that this aſſertion con- 
cerning elaſtic air in animal fluids is directly 
contrary to the doctrine of Boerhagve, who 
in expreſs terms, condemns the theory of Bo- 
relli, in relation to this matter. 175 
IuAr great man taught, that the air which 
is found in bodies of all kinds, and particu- 
larly in animal fluids, is there in ſuch a ſtate \ 
as to be altogether incapable of acting as air: 
He thought, that it was divided into ſuch ex- 
tremely minute parts, that its particles were 
ſolitary, and that, while they remained in this 
divided and ſolitary ſtate, they had no power 
to exert any of the properties of air; but that 
when two of theſe particles came within the 
ſphere of each others action, then they acquired 
the repulſive power, and became elaſtic; and 
being joined by a third, a fourth particle, and 
ſo on, they then burſt forth in the form of 
genuine bubbles of air. LA 


Bur 
a prodigious power to abſorb and deſtroy the elaſticity of 
air £ \ 


But whether it be in reality the ſulphur-principle, or 
Phlogiſton, as it is now more generally termed, that has 
the property of fixing, and reducing to a ſtate of non-elaſ- 
ticity, this, air, which we find is thrown off from bodies 
while they are reſolving into their ſeveral component parts, 
cannot poſſibly be determined from any diſcovery. hitherto 
made, See Haler's Stat. vol. ii. p. 108. N 


\ 
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Bor as theſe particles are kept in their ſoſ- 
tary flate by the weight and e eee of 
ſurrounding matter, or by the preſſure of the 
atmoſphere, and as they never break looſe but 
when the texture of bodies is deſtroyed, by 
fire, efferveſcence, fermentation, „or putre- 
faction; or by removing, almoſt entirely, 
the weight of che atmoſphere, he contended, 
that the air in animal fluids, ſhould not he re- 
garded as air ; neither ſhould we expect it to 
exert any of its ufual properties; ſeeing that, 
while life continues, no ſuch chan 2 thoſe 
ore ſpecified, ever do happen. 
Bur Hoffman and Dr. Hales are avexpliie 
on the other fide of this argument; and ſome 

of che experiments of the latter fully authorize 
him to be ſo. His opinion is, that there is a 
* conſiderable quantity of air in vegetables 
ce upon the wing, and in a very actiye ſtate; 
and that this elaſtic air invigorates the j Juices 
of both animals and v egetables, while i It.con- 
tinues in this ſtate of avi - 
IT appears alſo that the e altic alt; which is 
mixed with. the animal fluids, always pre- 
ſerves the ſame tenour with the external air 3 
H . ' for 
9 5 in e et ratum eit, aera latentem i in HG non: 
habere illas vires phyſicas quas poſſidet dum extra liquores 
unitus. exiſtit. Igitur in chylo, lacte, c. adeſt aer natu- 
raliter, ſed ita diſſolutus, atque proinde tandiu non agens 
ut aer. Boer baauv. Elem. Cbemiæ, tom. i. p. 319, 524. 
$25. Corrollt 6, 7, & 8. Vide e Prælectionet Aca- 
demicas, tom. li, P- 199. f 


See the experiments in the third chapter of the firſt 


volume of. the Staticks and __ 216, 31 - the 
tame volume, 1 8 0 5 — 
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for if this were not ſo, the ſides of rho veſſels 
mul} frequently, burſt aſunder ; fince eventhe 
common changes of the atmoſphere, in its 
uſual variation, within the compals: of. three. 
inches of the barometer; would make ſuch an 
alteration of. | mar a no er Boy: could. | 
entlute,* / «Sri Nen 10 


Bor when: we: 2 6 told, 1950 che mph; 
phere 5 is ſo light on the tops of exceedingly 
high mountains, thatſit is ſcarce able to ſuſta in 


a column of merrury of ſixteen inches; + and 


ſo heavy in the bottom of deep mines, that it 


can ſupport a column of e ee inches; and 
Way: to os. am rr at! a. man 


* 100 Ab is ted k Dr. ache) to 
amount to more an a ton and « Ha e Pugh Troy | 
| 3 75 Y ii 116 to in. 
"he Trench Academicinns; ako went to Sout] Amprice 
N rf He per 736, i in order to meaſure a degree of he earth's 
artiee, "Fake chat the Mercury which 185 in the Baro- 
meter attwenty-eight inches {their meaſure) vn the ſea- 
ſhore, fell to leſs, than 16 When they aſcended. the hugh 
e in the p Ince of Quito. 
| the city of Ma it ſeldom riſes above. 20 nchen, and 

t abe gentlemen felt no diſtreſs from breathing in ſo 
Teh an; atmoſphere; except on their firſt going there, 
| th en ſome of the company, who had weak lungs, ſpat a 
ittle blood, but theſe complaints gradually wore off. 

On he mountain called Pinchincha, where Academi- 
cians fixed one of their ſtations (for taking the 
the Mercury genetally ſtbod at 16 inchet ; but one day 
Meſſrs: Bouguer and de la Cndamine, climbed up to the 
ſummit of à ſtill higher mountain, named Choubalong, 
where the e ſtood at only 15 inches and ꝗ lines, be- 
| ng * 12 inches leſs than what! it riſes to, on a level with 
the | 

See the v oyage de Melſis. Boaguer and de la cini, 

pour determiner la figure de la Terre, gy 
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may aſcend in the one caſe, and deſcend in the 
other, and yet feel no great inconvenience, 
wie may be certain that an equilibrium is kept 

up, otherwiſe the veſſels muſt be ruptured in 
both caſes : In the firſt, becauſe of the ex- 
panſive force of the air contained in them; 
and in the ſecond, by means of the immenſe 


weight of atmoſpheric air preſſing upon them. 


The difference between the weight which preſ- 
ſeth on the body of à man in one the 
Newcaſtle pH and what would preſs up- 
on the ſame man if he were on the top of 
one of the Andes, being calculated! to amount 
to ſomething about eight tons“ 
Max of the phyfiologiſts have imagined, 
that the animal fluids are furniſhed with air by 
the lun gs; but the optics f againſt this 
e Ar | 


* The dards Ra account For this mather by 


ſaying, that the impetus of the heatt increaſes as the refiſt= 


ance to the circulating force of the blood increaſes. 
„The weight of the air increaſing, the jungs will be | 
« more forcibly expanded, and hereby the blood more in- 
4 timately broken and divided, ſo that it becomes fitter for 
cc the moſt fluid ſecretions, ſuch as that of the animal ſpi- 
« rits, by which the heart will be more ſtrongly pany: > | 
The blood's motion to the ſurface of the body being ob- 
« ſtructed, it will paſs in greater quantity to che brain, 
« where the preſſure of the air of taken off by the ctani- 
« um, and upon this ſcore 4 irits will be ſeparated, 
oy re. the heart will be E gly contracted as to 
« carry on the circulation el gh 4 paſſable canals, 
« whilſt ſome other are obſiruQted” Wainewright on the | 
non-naturals, p. 92. 

1 They may be ſeen at large in Haller's Elementa Phyſio- 


 bogie, tom. iii. and in Ho e in the mo 4 e e 
Circulo per Pulmonet. 
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opinion are ſuch as cannot eaſily be ſurmount- 

ed; they muſt therefore be ſupplied by the 
way of the chyuferaus canals, and that in no 
ſmall quantity; for the air, like all the other 
conſtituent parts of the animal fluids, will re- 
quire to be. perpetually renewed : old particles 
will every. moment fly off, and new ones 

muſt of courſe ſucceed. 

THERE are many ways of proving the ex- 
iſtence, of air, in pr part of an animal 
body. 

DR. Hates found, that a cubick inch of 
e hogs' blood, diſtilled: to dry ſcoria, produ- 
6.06 X 33 cubick inches of air, which air did 
* not arile till the white tures aroſe,” 0 Exp. 

* 

9). 1404 than a cubick inch of tallow, Ih | 
ing all diſtilled over into the receiver, pro- 
„ duced eighteen cubick inches of dir.” 
Exp. So 

% HALT a cubick ek of the tip of a fat 
<< low deer's horn being diſtilled, le 
cc 117 cubick inches — air, which did not 
< begin = riſe till the white fumes aroſe ” 
(. Ep. Thus it appears, that the 
0 von) on 100 animal ſubſtances was not diſ- 
“e ſolved. even, in the blood, without con- 
& fiderable violence of fire ; though it is 
“ fometimes done to a fatal degree, in our 
blood, by that more. ſubtile Gfſolvens fer- 
« mentation, *. 

| was SW. 

* As Dr. Hales bed pit be cate a degree of 
fermentation, he therefore uſeth the terms — 
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« SxxTEEN cubick inches of ſheep's blood 
c heing put into a bolt-head, with a little 
« water to make it ferment the better, in 
e eighteen days generated 14 cubick inches 
% IT | 
So far Dr. Hales; but I was defirous of 
knowing whether the. fixed air would paſs 
from a putrefying, animal ſubſtance, into the 
cauſtic volatile alcali, fo as to make the faid- 
alcali, become mild Sd efferveſcent. = 


EXPERIMENT 16. 


Ix order to try this, I filled the two ounce 
phial (A) fig. 3, with freſh mutton, cut into 
ſmall pieces, and poured in as much water as 
ſerved to fill up the interſtices ; into the neck 
of the phial, one leg of the bended glafs 
tube (B) was inſerted, and cloſely luted ; and 
the other fixed into a little phial (C) contain- 
ing about a drachm of the ſpirit of ſal ammo- 
niac made with quicꝶ- lime. . 


Tux phials thus joined together, were 


hung up in the common temperature of the 


air. In four days the elaſtick vapour, in the 
larger phial, had ſo expanded itſelf, that the 
liquor was raiſed ſome inches in that leg of 
the tube which belonged to it, hut upon agi- 
tation it ſubſided : And this agitation I was 
afterwards obliged to repeat ſeveral times, 
otherwiſe the putrid liquor would have run 
over imo che ſmall phaal: e 

Th ; +39 ERIN” 


e 19 
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Warx they had remained in this ſituation 
for a fortnight, and · that I ſaw the mutton 
was become highly putrid, I took off the 
ſmall phial with the alcaline ſpirit, and found, 
upon dropping in ſpirit of vitrol, that a vio- 
tent efferveſcence enſued, So that here was 
a demonſtration, that during the progreſs of 
putrefaction, there is continually ſome volatile 
matter flying off from the putrifying ſub- 
| Nance, and that this.ftugitive principle is air, 
which is now extricated, and thrown off, 
from a fixed and mon-elafiic ſtate, into one that 
is volatile and elaſtic ; but which, immediate- 
ly upon meeting with 'a proper Yecipient, fe- 
turns again to its former nature. W e 
THE common notion concerning putrefacti- 
on, Which 1s univerſally taught, and as gene- 
rally believed, is, that bodies become putrid 
becauſe that air hath. acceſs. to them, and com- 
municates fomewhat'; and few people ſeem 
to have any idea that putrefaction enſues in 
conſequence of the /;/s of ſome principle; 
which, however, appears to be the real cauſe. 
For it will be ſhewn hereafter, . that the me- 
thods to preſerve bodies from putrefaction 
and decay depend, almoſt in every inſtance, 
on reſtraining the flight of the fixed air; for, 
as this principle cements and binds together the 
conſtituent; particles of bodies, rottenneſs, or 
putrefaction, which enſues in conſequence of 
the reſolution and diſumion of theſe particles, 
will not take place while the cementing prin- 
ciple is ꝓreſent. Ce: 


Bur, 
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Bur, in order to determine ſomewhat, if 

8 concerning this affair, I made the 
ollowing experiment. nag 

EXPERIMENT ij. 


| Ix the beg ning of June, the thermomete? _ 
being then about 60, | 


S &F + + 


into a tea cup, and melted ſuet poured all 


around, ſo as to cover it intirely ; the ſecond 

was placed under a cupping glaſs, which reſt- 
ed upon a piece of wet leather lying on the 

cover of à book ; and all the air that cold be 
exhauſted was puinped out of the glaſs, by 
means of the little air-pump belonging to it; 
and the third piece of the mutton was left 
expoſed to the 87 5 air of the chamber. 


Arx thee end of ſixty hobrs, the piece in the 


open air, though a good deal dried; was 
found to have grown evidently putrid. 1 then 
went fo examine the piece in vacuo, and could 
plainly perceive by its appearance. through 
the glaſs, that it was become highly putrid, 
for it had grown mouldy ; and upon. lifting - 
up the cupping glaſs, which was now looſen- 
ed from the leathet on which it reſted, the 
ſmell ſufficiently confirnied this appearance, 
for the putrid ſtench was by many degrees 
more offenſive and ſtrong than in the piece 
which had been expoſed to the open air. 
Upon uncovering the bit of mutton which 
liy javolted in che Per, & Ws n porketh- 


ly fweet, | = 
3 EXP E- 


. 


* 
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I RESOLVED, however, to repeat this ex- 
periment, and that with a ſtill greater degree 
of accuracy and attention; and for this pur- 
Poſe having provided a tight air- pump, I took 


four little Pieces of freſh beef; the > being 


i 


weighed, its weight was found to be exactly 
458 grains: this piece was placed at eight in 
the evening (thermometer being at 70) under 
a ſmall receiver, and all the air that could be 


exhauſted was pumped | out ; the ſecond piece 


weighing 431 grains, was covered with an 


inverted glaſs of the ſame capacity with the 
receiver, and reſted on 2 piece of wet 
leather, ſpread over the bottom of a China 


plate; the third piece of the beef, which 


| was nearly of the ſame bulk with the other 


* 


two, I put into a cup, and poured melted 


ſuet all around, and over it; and the fourth 


Piece of the beef was hung up in the open 
air, on the north ſide of the houſe. hs 


WHEN twenty-four hours were elapſed, I 


ow out the piece of beef which had lain in va- | | 


; it had fairly got the offenſive putrid ſmell 


ot being weighed, was found to have lof 


between ſeven and eight grains. 

THE piece, No. 2, which had lain under 
cover, was ſtill perfectly ſweet, and had "oP 
* two grains and a half. 5 

iece in the open air was almoſt 0 . 
and i pech . 0 
Tus 
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Tu piece covered over with ſuet was not 
examined, as I intended it ſhould: remain in 
that ſituation for ſome days longer. Poa hav 

Having placed No. 1 again under. the 

receiver, and exhauſted the air, it was, left 
there till morning; when being again-exa- 
mined, it was found quite putrid, and wanted 
fifteen grains. 
Neo. 2 had now likewiſe got the ag ſmell, 
and being weighed, was found to have loſt 
but five grains in all; ſo that the Iece. which 
had lain in vacus. lot upwards 0 , while 
the other wanted only TE rt of its original 
weight. 

Frs loſs I Jooked: upon to be chiefly: air, 
for both the pieces appeared and felt as ſoft 
and moiſt as they did at firſt; and as they had 
lain both of them upon wet leather, which is. 
but little adapted to abſorb: watery vapours, I 
did not imagine that much of the aqueous part 
could have been exhaled from either; but the 
difference of loſs between the two muſt have 
conſiſted entirely of air, ſince the circumſtan- 
ces of both pieces were exactly alike, with re- 
gard to the exhalation of their water, both of 
them being incloſed in veſſels of the very 
ſame ſize, and both of them alike excluded 
from communication with the external air. 

THe piece which had been expoſed to the 
open air, was found, in thirty-fix hours, to- 
have grown perfectly hard and dry; but was 
os ſweet, and remained ſo, being now ren-- 

ered incapable of putrefaction, by reaſon of 
n ſudden exhalation of its aqueous. part ; 
L 2: for, 
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for, as hath been elſewhere obſerved, there 
can be no fermentation, and conſequently no 
putrefaction, without the requiſite quantity of 
water; for water, by giving fluidity to bodies, 

allows the other principles to ſhift their 
places, and to exert their ſeveral peculiar at- 
tractive and repulſive powers, which they can- 
not poſſibly do in a ſtate of too much dryneſs, 
Ap hence we ſee the plain and obvious 
reaſon why a moiſt atmoſphere promotes pu- 
trefaction; for, independent of the putrefac- 
tive miaſmata, which are ſometimes contained 
in it, and which a& upon bodies as ferments, 
at the ſame time that the eſcape of the fixed 
- air is favoured by the ſmaller degree of preſ- 
ſure, all the water of the putreſcent ſub- 
ſtance is left behind; and even in ſome caſes 
this very water is increaſed, which adds to 
the fluidity, or ſoftneſs of the oy thus ex- 
poſed, 

Having ſuffered the piece which was co- 
verec with melted ſuet to remain untouched 
for three whole days and a night, J opened it, 
and found the beef perfectly ſound, ſoſt, and 
ſweet; but it grew very putrid in eight or ten 
hours after it was uncovered, and that a way 


Was ate for the fixed air to aper 
EXPER M EN 5 19. 


I REPEATED dh experiment 1 with 
two pieces of freſh mutton ; the weight of 
the firſt piece, which T put under the exhauſted 
receiver, was 573 grains ; the other, which 

138 Wag 
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was covered by the invented glaſs, Va 
554 grains, 

"AFTER remaining twenty-four bows. x. 
found them both tainted, Me weather being 

at this time very moiſt, as well as warm; 

but upon weighing, the proportion held neat-, _ 
ly as before; for No. I Toft more than five | Bo 
grains, while No. 2 wanted only woe: 5 ot 


EXPE RIM ENT 20. RO | 


I Trutxx took two freſh. eggs; hes EA 
been laid the ſame day, and put one of them 
under the receiyer, where it was kept for a 
week, and the air- pump wrought generally 
once in the day, in order to keep it as much 
exhauſted as poſſible; the other egg was leſt in 
the open air, At the end of the week, I 
broke them both, and found the ne which 
had been under the receiver, though it could 
not be ſaid to be rotten, yet had acquired 
ſome degree of ne and he yolk did not 
appear near ſo firm as in the one n had | 
been expoſed to the open air. 5 
Taz broken eggs happening not, to be 
throw out, I found the one which had been 
kept in the receiver of the air-pump quite pu- 
trid and offenſive, on the following ming. : 
while the other remained perfectly ſweet. - 
Ir is univerſally known, that e when 3 
coated over with melted ſuet, or 1 ſuch 2 7 
unctuous matter, will remain freſn and ſound” © 
for many months. * EXP E. Ay 


* See the Memoir of M. de ani: fs sabe, 
in the Mem. de V Acad, eee 


"x 
+. 
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EXPERIMENT 21, 


Wir the apaſratus belonging t. to an air- 
pump, there are generally two hemiſpheres of 
metal, contrived to join cloſely together, ſo as 
that when the air is pumped out of the cavity, 
the two remain firmly united by the mere preſ- 
| ſure of the atmoſphere. | 
Ir did not at firſt occur to me, that it sui 
be beſt to incloſe the pieces of meat that I 
wanted to make the experiments on, in this 
hollow globe, which promiſed to exclude the 
external air more effectually than was done in 
the former way 
. Havina therefore ineloſed a piece of est 
and freſh mutton in this ſphere, and left ano- 
ther, of the ſame bulk, under cover of a 
glafs, they, were both ſuffered to remain in 
thoſe fituations for forty-eight hours. 
 Uron examination, the piece which had 
been incloſed in the hollow ſphere was found | 
ſweet, and the other putrid. 
Uri now, I had been inclined to think 
that Mr. Boyle, and the other writers, who 
aſſert that bodies do not become putrid in 
Vacuo, — ſomehow or other led into a miſ- 
take; for as the four preceding experiments 
_ ſhowed that putrefaction is accelerated 
taking off the preſſure of the atmoſphere, 


I had almoſt concluded that putrefaction will 


ſooner take place in vucua, than in the open 

es Ba Oo 4 WW ; $ * 8 , 4 5 18 6. | 

* ant . a 2 
dee gets wt BOT 
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Bor on finding from this laſt mentioned 
experiment (where the vacuum had been 
more complete, and the communication more 
effectually cut off than by means of the glass 
receivers) that the piece of mutton 1 
in the hollow ſphere, did not become purid + , 
in the uſual time, I preſently ' perceived; that 
the former ones had not been made with . 
ficient accuracy. 

WE may therefore very fafely ſubſcribe to 
the experiments formerly made by Mr. Boyle,” 
and ſince repeated with ſtill greater preciſion 


by the late very celebrated M. Eller of Berkn, | 


which ſhew that ſubſtances even of the moſt 


9 


putreſcent nature (ſuch as blood) may be N 


ſerved ſound in vacuo for many years. 


As taking off the preſſure of the atmoſ- 


phere accelerates putrefaction, ſo the increaſe 
ing of this preſſure will retard it. 


EXPERIMENT. Ak 


Ix the month of Fuly I took two pieces of 7 
freſh mutton. of about half an ounce each, 


* 


and put one of them into a hollow. ſphere | 


belonging to an air in and by W the 
11 * 


* This air-gun (as 68 by Dr. Ex, i by 


| Margas, Dublin) is conſtrued in a manner ſomewhat di 

ferent from the common ones. 'The chamber for. ee 
ing the condenſed air not being in the ſtock as uſual (which 
makes the machine heavy and unwieldy) but it has five or 


ſix hollow ſpheres belonging to it of about three inches 


diameter, fitted to ſcrew on to the lock-of the gun; theſe 
ſpheres 


5 
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cada which is contrived fot throwing air 


into the cavity of the | phete, I forced in as 
much as I conyeniently could, the other piece 
of the mutton Was put into a ſphere of the like 7 


: ; | fort, but without forcing in any aif. 


; putrefaction i is exceed! 


Turr were both laid afide for fout days; 
and then 3 the plece of fleſh that had 
been incloſed in the ſphere with the condeti- 
ſed air, was firm, ſound, and perfectly ſweet; 
che other piece of the mutton which lay in the 
ſphere without condenſed ait, was found ex- 
tremely ſoft, and higlily putrid, F 
Hur then we have a dethonſtrative proof | 
that bodies do not puttefy; becauſe thit ait 
adds ſomewhat to them; for if the did; then 
the piece of mutton which lay in the conden- 
fed air ought to have putrefled the ſooneſt; 
becauſe it had the greateſt quantity of air ap- 
plied to its ſurface. 
Bur the reaſon ks fs condenſed ai air prevents 
y obvious and plain 
from the theory already 104 down ; ſince the 
prefſure on evety fide muſt force the conſti- 
tuent particles cloſer together. This of courſe 
increaſes the coliefion, and prevents the 187 
tine motion; and, as hath heen already ſaid, 
without inteſtine motion there can be no 


* of en. 


Dx. 

ſp heres are AP with enlind ts büßte the air, which 
is e into their cavities, ſo that a ſervant can carry them _ 
ready charged with condenſed air; and thus the air gun of 


this conſtruction is rendered as light and __ as one 6 of 
the * ſized * pieces. 


— 


Provenance of Fixer Arn. & 
Dx. Pringle having found the teffacta; and 
abſorbent earths, to be promoters of Re . 
faction, this ſeemed ES proper fins or re- 
peating thoſe experiments. 


EXPERIMENT. 28. 


| AccordiNGLY;, 1 began with chalk thd 
the pulu. e chelis cancrortm . of oy 
ſhops ;' two phials; each with a dub 
of theſe powders, mixed with an ounce "ot 
water, had ſeverally a ſmall bit of freſh beef 8 
into them; a third phial; with nothin 
water and a bit of the ſame freſh beef, 
ſerved as a ftandard:  _ 
| In thirty-fix hours, the two ptials with 
the abſorbent powders had both got tlie pu 
trid ſmell; in three hours afterwards, the 
paiece of beef in the third Phil became lle, 
| wile fetid, 


EXPERIMENT 44. 


A rixE quantity ty of the chalk and . e 
chelis was put into two phials, with an ouneg 
of water T each, — half an ounce bug all 
ox- third with nothing 
_ "aura! ring a ſtandard, - 

In thirty; Ax hours, the two firſt phials 
were found putrid ; the third maintained its 
ſeetneis for ”—_ fix hours N TS, 


& 
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EXPERIMENT 25. 


Harz 4 drchumiaf the ard of allum, 
mixed with an ounce of water, and a little 
bit of freſh mutton, were put into one phial; 
half a drachm of magnęſia alba, mixed with 
an ounce of water, and a bit of the ſame mut- 
ton, were put into a ſecond phial ; a third bit 
of the mutton was left in a cup, with com- 
mon water, for a ſtandard. 7055 Y 
Ix was about three in the afternoon that 
theſe mixtures happened to be made; they 
were all ſweet at bed- time on the ſucceeding 
night, after having ſtood thirty hours; but 
next morning, 'the mutton, in both the mag- 
nefia and the ſtandard, was found putrid, but 
the magneſia rather more ſo than the imple 
water. | 

Tut earth of allum find its piece of 
the mutton twelve hours longer, and render- 
ed it ſomewhat hard; poſſibly, ſome ſmall 
remains of the acid adhered to the earth, 
which gave it this ſlight degree of antiſeptic 
powder. — power 

Dx. Pringle's conjecture about the manner 
of operating of theſe abſorbents, is, that hy 
deſtroy the latent acid. 

Tuls latent acid is ſuppoſed to enter into 
the compoſition of animal bodies, and is con- 
ceived to be one of the chief ingredients in the 
cement between the particles that ee 
the fibres; chalk and teſtacea, therefore, act 

as 
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as diſſolvents, by. bar. the proper abſorbers 
thereof. 

'Tr1s latent princi iple, however, is 1 ; 
to be ſo much out of the reach of demonſtra- 
tion, that the doctor ſays, 5* It may be hard, 
or even impoſiible, to produce it in a fim- 

ple fe ‚ T 

Bur chere is another ole; in animal bo⸗ 
dies, of whoſe exiſtence there: can, be, no 
doubt; the fixed air. 

Carcarrous earths. have a very strong : 
affin ty with this fixed air; and. though, in a 
5 ſtate, they abound. greatly i in this prin- 
ciple, yet from their action of haſtening pu- 
trefaction, it appears that they are not ſo re- 
plete with it, hut that they are ſtill capable of 
extracting ſome from an animal ſubſtance, and 
thereby promoting the inteſtine motion. For 
the extraction of ſome portion of the fixed air 
ſeems ſufficient to throw the remainder of that 
element into action, and thereby to. xaiſe the 
inteſtine motion; becaufe, when the fixed air 
flies off f. pontancoully from any ſubſtance, it 
always, reſumes its elaſticity, or repulſive p. 
ers, in the inflant ofs its extrication; and this 
repulſive power puts the other e inte 
motion. 

Bur when the whole of the fixed air is, a 
drawn from a body, by any ſubſtance having 
a ſtronger affinity therewith, fuch as gquick- 
lime, then the fixed air, ſo attracted or abſorb- 

ed, does not regain its elaſticity, but paſſeth, 


in a nan elaſtie ſtate, from one body to another; 
R 75 and 


68 On the Narorxe and 
and hence enſues the diſſolution, but not the 
ear of the 2 whoſe fixed air is ſq 


„ 


EXPERIMENT x6. 


5 pur half a drachm of quick-lime i into an 
punce of water, and immerſed therein a little 
bit of freſh mutton, This mixture kept off the 
utreſaction, but it intirely diſſolved the fleſh, 
K about a week; not the leaſt ill ſmell, how- 
ever, was to be perceived, although I kept 
the mixture for thtee weeks in all. 

Stein then, that dead boclies become pu- 
trid from the boſs of their fixed air, * may not 

e immetliate cauſe of putrefaction in /ving. 
xs be the detachment of too Ae a nh 
n of their fixed ca 2 


I 


1 8 ut n wht 6 & book oabliſhed at Views in 
T — wherein the author endeavours to eſtabliſh a — 


" PEE oY are vul ee to 
| 3 or to rot, are devoured by Aae of animalcula 
that the ſrtor ariſing from ſuch bodies ariſeth from the ex- 
rements of the ſaid animalcula; and that contagion is i pread 
b their 8 wafted through t the air, and noms mo 

e'top 

Hence he attempts to account for the appestenoes in the 
ſmall-pox, meaſles, ſcarlet-fever, and all other contagious 
or infectious diſeaſes ; alledging the cauſe of all theſe to be 
a materia animata, ot faded 'verminoſum. bd 

The e uence of this thedry is, that mercury, and 
the bitter an minthics, are the onl whereby we 
are to 8 to do ſervice in theſe diſeaſes. Marci Anton. 
Plenciz Opera Medice-Phyſica. © = 


. | 
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Ix order to ſee what foundation there may 
be for this conjecture, let us take a view of 


the appearances which 17 the PRIN 
of animal fluds 


Dx. Pringle NASTY 6 Thar doch che ſ6- 
Bo rum and craſſamentum of human blood 
1 — g ſome yan in the 
* la ore any offen ae 
£6 of Porelacton Was wan fe a 
IRA known'(laysDr, Huxbum v) che 
c whole body ſwell eh even to the ends 
of the fingers and toes, with a cadaverous 
N lividity, though almoſt ute cold, and an 


c intolerable ſtench, * 8 the p perſomm | 


„Was actually dead; at W 
Fx prot time from'the =_ 7 mouth; and 
ve And this too where the pulſe had 
1 very weak and ſmall, though exceed- 
a age from the very beginning. Was not 
this from much air generated bythe inteſtine 
+ motion, heat, and putredity, which are 
„well known to generate air? Is not the 
te empbyſema obſervable in ſome ſphacelucons, 
from the ſame cauſe 2 
Max ſymptoms of this ſort, in the ſeur- 
vy, and other highly putrid diſeaſes, evident- 
ly ſhew that the air is actually detached from 
| the blood in theſe terrible caſes. 
Lex us now obſerve the known cauſes of 
that degree of putrefaction, , which often takes 
| place i in the {ng body. 


F I zer, 


0 I his T; cate on the Magn Sore-Throat, p. 61% 
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FrxsTz a long continuance in an aver moiſt 
et e is known to bring: on the Pam 
factive diatbe is. 3.11501 

An atmoſphere full of watery vapours ob- 
ſtructs perſpiration; not only by leſſening the 
force of the ſolid fibres, ac. thereby diſena- 
bling them to propel the uſual and natural pro- 
Portion of perſpirable matter to the ſurface of 
the body, hut ſo much of this matter as is 
driven on, hen it arrives at the proper out- 
lets, finds an atmo/ phere already loaded with 
avater,, and conſequently ill adapted, and lit- 
tle capable of abſorbing uch ot che ſame 
kind f vapour. 

Bur. the perſpi irable matter conſiſts of other 
principles beſide. water 3 its taſte proves it to 
contain a large ſhare af ſalt; and the reaſon 
of the thing may warrant vs in aſſerting, that 

it has ſome portion of earthy, and phbgiftic 
or oily matter, in its compoſition; and, in 
— that it carries off a Seat deal of 
ar A 

Tur lighteſt and moſt fugitive part of. this 
excrementitious fluid, that is, its aerial part, 
may be carried off, notwithſtanding the moiſt 
ſtate of the atmoſphere will not Stew the aqus- 
ous part to be W A great ſhare of the 


1 4 . Wate r, 


* Cum totum corpus noſtrum innumeris tubulis & paris 

pervium atque vaſculoſum fit, per quod, continuo & pe- 
renni motu, æſtuantes humores eircumferentur, non mirum 
eſt, ingentem copiam tenuiſſimorum corpuſculorum agueo- 
acreorum, & ſulpbureo: ſalinorum, modo ſub forma vapo- 


rum, modo humoris, per illud evehi. Hoffman. Meg. *. 


Rational, pars ili. cap. vii. ſect, 11. 
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ter, therefore, and the three other principles 
Joined to it, being left behind, 'now they are 
| deprived of their air, are in a 8 


and conſequently may be ue ferments 


to the remaining maſs of fluids. 54; 
Ix we attend to the known methods of pre- 
ſerving health, while the body is expoſed to 
too great a degree of moiſture, 'the above 
hypotheſis will appear the more rational; 
ſince experience teacheth, that this is moſt ef 
fectually done, 1, by keeping the body well 
covered, and wearing ſuch kind of apparel as 
will moſt readily abſorb the watery part of 
the perſpirable matter which the atmoſphere 
cannot abſorb; 2, by uſing fuch a courfe of 
diet as will afford the animal fluids more than 
uſual ſupplies of air, to make up for the ex- 
traordinary waſte, ſuch as recent vegetables, 
fruits, fugar, and aromaticks; 3, by eating 
ſparingly of animal food, which yields a fmall 
proportion of air, and by abſtaining from the 
immoderate uſe * of ardent fpirits and ferment- *_ 
ed liquors, which check the alimentary fer- 
mentation, and hinder the free extrication of 
air from the ſubſtances fed upon. ' 
\ SEcoNDLY, if the circulatory motion of the 
fluids be very much increaſed, either by too 
violent exerciſe, or by a fever, and this ex- 
traordinary motion be continued, putrefaction 
moſt certainly enſues. Ilex 
The moderate uſe of theſe liquors is found to be of 
ſervice to ſtrengthen and encreaſe the power of the ſolids, 


and thus enable them to keep up a due degree of perſpira- 
tion, 7 : 


52 On the NAT aid 
Lx the original cauſe of animal heat be 
what it will, it is certain, that an ineteaſe of 
velocity; with a; tothe circulation, always 
creates an increaſe of the animal heat. The 
effects of heat are well known; firſt, in ex- 
panding; then, as it increaſes, diſſolving; 
and at length When raiſed to yet higher de- 
grees, decompounditig the ſubſtances which 
are expoſed to its action. The firſt effect 
therefore of an increaſe of heat in the living 
body, is to expand the fluids and diſtend the 
veſſels, ſo that the red colouring part of the 
blood gets into ſuch canals as are naturally de- 
ſtined to catry only pellucid lymph; but as 
the heat and attrition increaſe, the texture of 
the blood is more and more changed, un- 
til at laſt it comes to ſuffer an actual decompo- 
ſition : for as the inſenſible particles which 
make up the blood, are effentially different 
from each other, and are held together by 
the attracting power of ſome one particular 
principle (alleged to be the fixed air) ſo ſoon 
as the bond of union comes to be deſtroyed, 
in conſequence of the increaſe of the repul- 
five power from the augmented heat, the na- 
tural and healthy texture of the blood will be 
diſſolved, and the particles will run into new 
and irregular combinations. | 
THIRDLY, mercury, and many of the poi- 
ſons, deſtroy the texture of the fluids, ' | 
Tux action of mercury may be confidered 
either as breaking down the particles of the 
blood by its extraordinary weight, and the 
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force of mere mechanical attrition, | or it may 
be ſuppoſed to act in conſequence of its hjav- 
ing a power to change the natural laws, which 


obtain among the repulſive and attractive pow-. 


ers of the ſeveral conftituent- particles ; And 


this laſt ſeems to be the moſt plauſible way of 


accounting for its operation; fince the quan- 


tity of mercury, when rendered active by its 


being joined to ſome ſaline body, Which is 
found ſufficient to melt down the blood, is ſo 
extremely ſmall in many caſes; that no me- 


chanical action, ariſing from its weight, can 


be deemed equal to the effect. The action of 
poiſons, to which are to be referred infectious 
miaſmata' caufing putrid diſeaſes, eannot well 
be accounted for, on any other prineiple than 


by recurring to a power of this laſt- mentioned 
kind; ſeeing their quantity is ſo exceedingly 
ſmall, that, let them be ſuppoſed to conſiſt of 


the ſharpeſt of all poſſible darts or ſpicula, they 
oe oo e n 


> 


4 


rendered capable of the moſt immediate and intimate mix- 
ture with the animal fluids, becauſe of the affinity between 
water and ſalt; and being thus mixed with the maſs of 
blood, can ch 
ſuch a manner as to produce a new combination among the 
conſtituent particles. [N 4 


This accords with the opinion of Spielmann, pre eſſo/ + 
iſtry at Straſburg; as appears from his In/titutjoner 
k which I had not ſeen before the firſt edi - 


of Chin: 
Cbemicæ, A. 


tion of theſe Eflays was publiſhed. *< Hydrargyrum vires 
t ſuas attenuantes & reſolventes, quibus omnia reliqua me- 
<« dicamenta yincit, tunc demum evidentiſſime valeat edere, 
% quando, ſalium ope, in aqua diſſolubile redditur, & ut 
„ humoribus humanis commiſceri poſſit aptatur.“ P. 210. 


* 


ange the repulſive and attradtive powers in 
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never could occafion ſuch alterations, or de- 
ſtroy the texture of the fluids in ſuch a man- 
ner, as experience ſhews may be done, in a 
very ſhort ſpace of time, by the introduction 
of theſe ſubtile and active matters into the 
blood. | 
 FourTtary, a diet eg entirely * 
animal food, is generaly followed by a ed 
| factive diſſolution of the fluids. © _ 

Ir is ſufficiently known, that el ſub⸗ 
ſtances when left entirely to themſelyes, run 
very ſpeedily into the putrid ſtate, and not- 
withſtanding it appears, from the 11th expe- 
riment of this eſſay, that the ſaliva has a pow- 
er to retard the putrefaction of animal food, 
yet ſurely, a diet confiſting wholly. of ſuch, 
cannot fail of producing dint chyle, 
which, when carried into the blood; -will 
communicate the ſame diſpoſition to the ge- 
neral maſs of fluids; but animal food appears 
likewiſe to yield but little air, as may be in- 
ferred from remarking the ſtructure of the ali- 
mentary Kanal in carnivorous animals, which 
is mich ſhorter, has fewer rugæ, and does 
not at all ſeem adapted to the different de- 

rees of diſtention, which the ſtomach and 
inteſtines of the creatures who feed altogether 
on vegetables, or on a mixed diet, are capa- 
ble of. 

TRE mechanical phyſicians think they give a 
juſtidea of putrefactive acrimony when they tell 
us, that it conſiſts in the letting looſe of certain 
ſharp pointed articles, wa either exiſt na- 


turally 
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turally in the fluids (but, in a healthy ſtate; 
are prevented from doing any harm, by 
ſheaths or involucra which cover them;) or, 
that theſe pointed particles ariſe from the 
breaking of the globules, which thus become 
tharp fol nes like the others before- 
mentioned ; and, likethem, are now capable 
of tearing, . and N NN 
thing they meet with. 4 g 

Bur the foundneſs ahd the corrupting of ani- 
mal fluids feem to depend more upon cbemi- 
cal mixture; than on mechanical action; and 
yet thoſe chemiſts who made putrefaction and 
alcali much the ſame thing, and, in conſe-. 

uence thereof, were to cure all putrid di- 
feaſes by acids, have not, by this theory, ad- 
ded much to the true hs ma of medi 
cal knowledge. . ien 
Dx. Pringle, who has thrown great light on 
this part of medicine, finding from the experi- 
ments which he made in the var 1750, that 
ſyrup of violets was not changed to a green 
coldur by the ſerum of putrid | bloody that 
this ſerum did not make any efferveſcence 

| 121 os 2 . 4 Pere 


* Vie De Girter de eee vii. p- 42. 8 

+ That is to ſay, animal fluids. do not contain ſharp 
pointed or angular particles, that are capable of being ob- 
tunded, or brought into the globular form, by merely rub . 
bing againſt each other in the courſe of circulation. But 
theſe fluids conſiſt of particles which all have their ſeveral 
peculiar affinities, or attracting and repelling powers, with 
regard to each other, whereby they are capable of forming 
a great variety of combinations, in a manner ſimilar to what, 

is obſervable in chemical mixtures. 


On the Nature and 
when ſpirit of vitriol was poured on it; that 
water, in which corrupted fleſh had been 
ſomctume iofuſed, neither efferyeſced nor 
changed the colour of the ſyrup ; and that 
alcaline ſalts, both fixed and volatile, pow- 
erfully oppoſe putrefaction; could by no 
means bring himſelf to believe that putrid ani- 
mal ſubſtances ſhould he regarded as alcaline. 
AnD the Doctor continued to think ſtill in 
the ſame manner, until he became acquainted 
with the experiments made by M. Gaber of Tu- 
rin; in conſequence of which, with that can» 
dour which is inſeparable from the liheral mind, 
he embraced the very firſt opportunity of ac- 
knowledging his miſtake. ; | 2111 3-300 
Heide made ſeveral experiments in or- 
der to ſatisſy myſelf concerning this matter, 1 
ſhall here lay an account of them before the 
reader. m3 avs SD Ph 


| EXPERIMENT 27... 


Human blood being left in a phiial well 
corked, at the end of two monthꝭ was found 
highly putrid ; it had not ſeparated into diſ- 
tinct parts of ſerum and craſſamentum, but was 
all alike thick, being of the confiſtence of fy- 
rup, and of a dark red, or rather blackiſh 
ene . Wee 
Sri of vitriol being dropt into ſome of 
this putrid blood, raiſed a ſmart efferveſcence, 
and converted it into a hardened ſpongy kind 
of ſubſtan ee. 


7 þ 
q * # 
F : "=. . c 
a 
” #5 
* * 
X * 
4 . , 


PROPERTIES of Pixzeb Air, 77 
Ex PERIMEN T 28. 


81x ounces af this utrid blood being ip min- 
to a ſmall retort, with two — Water, 
were diſtilled by a very gentle beat: About 
an ounce and half of a tranſparent liquot hav- 
ing come over, the receiver Was taken off, 
and the liquor found to be a - as with a very 

ungent, and peculiar: fetid flavour, not like 
that of the blond. from which it was obtained, 
but rather more approaching to the ſmell of 
rotten fiſh. ock mont ORGAN VV 


Tarts 858 efferveſced violently, with the | 
acid of vitriol. 


Ir changed <a zue of radiſh; ſctapings 
to a bright green. * 


It threw down a; white precipitate, from 2 


Goldin of corrolive ſublimateee. 
Ir turned a ſolution, of copper in an ed. 
to a bri ight blue. e, 19% 2091 20h 7.19 


Ax p keg aturatell with che Ade and de 
pungency thereby deſtroyed, hen ſame; fix- 
ed alcali was dropt in, the volatile ꝓutrid al- 
cali immediately began to fly off, and; ftruck 


the noſe with the Feast imell;, as ſtrong, 1 
at firſt. | UE; bd 


So chat here are all the pin ard: diſtin 
guiſhing ebenen of the volatile alcali. 
2115 a 1 1:6 X P E. 


„The ddp er SE Rs juice; which , 
_ anſwers much better to try acids and alcalies thari/fyrup of 
| violets: The moſt convenient way is to dip little bits of li- 


nen · rag in the juice, and havi dried th them b 
Jer der 2 5 ing em, lay 4 


78 On the NATURE and 
E x PE RIM E NT 29. 


Wrru regard to the putrid bile, the fator 

here is not at all like, nor indeed ſo pungent 

or offenſive, as the ſtench of putrid fleſh,” or 

Re blood; having a greaſy e not un- 
ike ſtinking olive 08327 $17. 

Pury bile (it was 0x-gall chat was: tried) 
ſhows no ſign of alcali; it neither efferveſceth 
with acids, nor does vv change the colour of 
the blue juices z neither does it throw down 
any precipitate from the ſolution of the corro- 
five fublimate. 8 15 ET 


EXP E R IM E N ＋ 30. f 


Two ounces of this putrid pile, FAR di- 
ſtilled by a gentle heat, and two or three 
drachms of a "tranſparent liquor having come 
over, the receiver was taken off, and the pro- 

found to be a volatile ſpirit, with a pe- 
culiar fetid ſmellł, and a conſiderable. degree 
of pungency ; this ſmelt differs from that of 
the putrid bile itſelf, but approacheth nearly 
to that of the ſpirit obtained from hav Purric 
blood, though not ſo pungent. | 

Bor this ſpirit made no efferveſcence with 
acids; and when mixed with the ſolution of 
the ſublimate, it threw down but little precipi- 
tate, even leſs than freſh-urine did, when mix- 
ed with the ſame ſolution ; neither did it turn 
the blue g Juice to a green colour ; ; fo that here 

there 
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there were ſcarce any figns of an alcali : The 
only circumſtance wherein it manifeſted the 
alcaline nature, was when ſaturated with 
ſpirit of vitriol; for when its pungency and 
fator were deſtroyed, by the power of the 
acid, upon adding the fixed alcali, the pecu- 
liar ſmell of the bilioſe ſpirit immediately re- 
turned. FFC 
- Ir being ſummer when I was engaged in 
the above-mentioned experiments, I could 
not conveniently get any human bile, but when 
winter came on, and the diſſections began at 
the anatomical theatre, I ſeized the opportu- 
nity of collècting a quantity of that fluid; and 
having ſuffered it to remain in a corked phial 
for two months, I then made the following 
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1. I poured ſtrong ſpirit of vitriol on ſome 
of the putrid bile, but found it raiſe no ebul- 
Kok, 3 e 

Having put an ounce of the putrid bile 
into a little retort, and placed it in a lamp fur- 
nace, I drew off about two drachms of a tran- 
ſparent liquor, with a conſiderable degree of 
pungency, and a fetid diſagreeable ſmell, like 
the ſpirit obtained from the ox-gall. 

2. Some of this ſpirit being dropt into 
ſyrup of violets, immediately changed the 
bluiſh colour of the ſyrup into a pale green. 
C.. COON B81 2 3. When 
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g. When dropt into 2 ſolution of corrofive 
ſublimare, it bee throw down a white pre- 
cipitaie. 
ate And when dbope i ind u Ghee en 
of blue vitriol, it cauſed the ſolution to grow 
turbid, and heightened the blue colour. 
5. And yet, notwithftanding all theſe ſtrong 
tokens of the a/caline nature, 5 efferveſcence 
was but very obſcure when ſtrong ſpirit of vi- 
wol was poured on the biliofe n 


EXPERIMENT 32. 


r ed liquor. which lay about rotten 
fleſh. changed the colour of the blue juices to 
a dark _ It occaſioned a ſmall precipi- 
tation when added to the ſolution of corrofive 
ſublimate, but it did not efferveſce with the 
acid, until air was transferred into it, from a mix- 
ture of acid and alcalt : : This method of treat- 


„ 6%. 


"EXPERIMENT 33. 


Wurn the fetor of this putrid liquor was 
deſtroyed, by pouring vinegar upon it, it re- 
rurned immediately, on the addition of bn 
of ſal armenia. 1 


EXPERIMENT Is. 


Tur ſame thing happened when the fietor 
Was deſtroyed by the pouring of . ”U | 
NEE 


of vitriol on the ſame Rand ligand] and aftet- 
wards dropping in Axrvium tartali.. l 

- And thus we find, that as tlie fixed alcali 
is ſtrong enough to diſpoſſeſs the volatile, ſo 
both of them Have . to RO the /f ple 
putrid alcal. 

Fon; upon the Whole; we may fafely join 
with Neuman, in ſaying; that 2 ſoon as an 
animal ſubſtance begins to putrefy, it begins 
to diſeover an alcaline quality, and this vola- 
tile matter, now produced in it, may be ſepa- 
rated by diſtillation In 4 very gentle warmth. 
 Wutzx I made the experiments on the pu- 
trid blood; related in Ns. 26 and 27 „I had 
not obſerved Dr. Lewis's note on ft above 
recited ] paſſag e in Neuman 5. and therefore was 
greatly fovprized to find that vety ingenious 
gentleman declare, That this general doc- 
© trine, of the chemiſts did not” appear to 
© he ſtlictly juſt 7 and that they ſeemed to 
be have Blot mis-led by a "ppb ing to all animal 
OY un gage what the found to obtain 
c in one, but What Yi "farther examination 
«© ſhews to obtain in very few, if any befides, 
. at eaſt in any confiderable degree. 5 
UTRID urine (fays he) gives plain 
66 lg that it wag 2 Folly Jap, al- 
te ready generated; but putrid and fleſh 
* are ee K and yield no 5 


PRES acid 5 bir ul | be pretty much Glates; other⸗ 
wiſe it will r _— a more diſagreeable fæior, inſtead of con- 


quering the original putrid ſtench⸗ 


82 On the Na ruR E and 
on diſtilation, till en the phlegm has 
e 
AFTER reading this note, fab ſo ex expe- 
rienced a chemiſt, I began; to call in queſtion 
the evidence of my own ſenſes ; and had al- 
moſt concluded that, ſome way or other, 
(though in what 1 could. not poſſibly. guels) 
the proceſs had been miſmnanaged... . ” - 
I THEREFORE determined to repeat. it, and 
that with the utmoſt caution and exatineſs 


SA 5S 


EXPERIMENT 35: 


| Two o quarts of human blood were put into 
a retort, which being ſtopp Was, ſuffered 
to remain five or {ix weeks, at the end of 
which time the blood Was found highly pu- 
trid ; a receiver was now Iuted on, and the 


fire raiſed. AA | 


Tux very firſt drachm © or two of the ; 5 


that came over was immediately poured out, 
order to examine it. 

Ir had preciſely the ſame ſmell of 225 Fr pirit 
btained in the former proceſs; it 1 
ith the acids, and ſhewed all the other alca- 
line properties my mentioned. 1 5 


| Sous 

* Neumar's Chemiſtry. £ 1 

+ The volatile alcali ATE TER aun ſubſtances is 
not exactly ſimilar to that obtained by feinen heat-from 
animal ſubſtances not putrid, _ 

It differs remarkably in the flavour, which is nauſeous 
and diſagreeable, is not ſo pungent, and is much weaker, 
than the common volatile alcali ; ſince this laſt, as we have 
Juſt now ſeen, is capable of diſpoſſeſſing the putrid alcali, 
and N driving it off from any body to — it hath been 
unit 


PRorERTIES of FIXED AlR. 83 
Some gentlemen of knowledge in che- 
miſtry were preſent during the diſtillation, 
and were all thoroughly ſatisfied, that in this 
matter Dr. Lew:s himſelf hath been mis- led; 
and, very poſſibly, in the ſame way that Dr. 
Pringle formerly was, for ſince alcalies ręſiſt 
putrefaction, it was reaſonable to conclude, 
that putrid animal ſubſtances were little, if at 
all, alcaline. 


Bur the principle on which this action of 


alcaline ſalts depends, has nothing to do, in 
particular, with alcali, being, as will be 
ſhewn immediately, comman to all ſaline bodies 


whatſoever, 


Et 8 8 97 V m. 
ON THE 
RESPECTIVE. POWERS, 
| 1 N : 
MANNER of ACTING, 


Of the different Kinds of | . ; 5 
ANTISEPTICS. 


' Although the arguing Hoes eh e. 8 and al. 

ſervations by induction, rs no demonſtration of 

. general concluſions, yet it is the beſt way 55 
aꝛrguing which the nature of things admits 0 

and may be looked upon, as ſo much the Atrong- 

er, by haw much the induction is more gene- 

ral, TGT 1 Nx WT oN, | 


* 


* N was never Nun Let: until Sir John 
I I Pringle 9 Neck, it, that the Antifep- 
dic Power is ſo extenſive ; but it ap- 

- pears from the experiments rhade by 
that very judicious and learned phyfictan, that 
ſalts of every kind, whether acid, alcaline, or 
"neutral, Hired or wil, as well as the _ 
5 gent 
The printer had proceeded thus far, before it was pub- 


licly known, that Doctor Pringle has been moſt deſervedly 
jo hatin by His Majeſty with the Degree of a Baronet. * 


ö 
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gent and gummy-re/inous part of vegetables, all 
of them reſiſt, and moſt of them correct pu- 
tre faction; and he purſued this branch of en- 
quiry ſo far as to enable him to form a table, 
3 the comparative antiſeptic forces of 
theſe ſeveral ſubſtances. 
His being ſo very particular on this head 
ak it unneceſſary to repeat the experi- 
ments, with regard to all theſe different ſub- 
| Rances z but as I had got into the habit of ex- 
perimenting, and found great ſatisfaction from 
this method of acquiring knowledge, I re- 
ſolved to try ſome of them; and accordingly 
began with the acids, which, from ancient 
preſcription, claim the right of ag placed 
at the head of this claſs, 


"EXPERIMENT I. 


© Hf vive diluted the acids of vitriol, of ſea- 
fal, and of tartar, t. 1 5 with vinegar, and 
the juice of Jemans, all, as nearly as I could 
Judge, to the ſame degree of weakneſs, leav- 
ing them juſt ſo ſtrong as to be. fairly ſenfible 
to the taſte, as to change the blue juices into 
red, and to efferveſce plainly, upon the addi- 
GUS of an alcali ; I then put: fome gunces 
of each into five e phials, and in every 6ne of 
them immerſed a little bit of freſh mutton ; 
and a fixth phial, with nothing but water and 
A bit of mutton, ſerved as a ſtandard. | 
Taxy were all placed in a moderate degree 
of heat (on. the top of the furnace, along 
with the fermenting mixtures of the ſecond 


table) and ſuffered to remain fot four e | 
+" 


> 
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It appears by the foregoing table (the 3d) 
that they were all, excepting the one in the 
acid of tartar, and the ſtandard, ſweet at the 
end of four days. I hung up all the ſweet 
Pieces in the open air, = I, they ſoon be- 
came dry, and remained ſweet. A 
| Thvs it appears that acids, even when 
greatly lowered, have a ſtrong degree of 
powen to reſiſt 246 be 19 = 


*—EXPERIMENT 2. 


Ai Oe with this parcel of acids 1 tried 
the fixed and volatile alcalies, diluted to the 
ſame low degree; but though the volatile alcali 
preſerved the piece of mutton immerfed in it 
as well as any of the acids, yet the /ixivium 
tartari did not keep i its ſweetneſs much longer 
than the ſimple water Which ſerved as a ftan- 
| dard. 

JT RESOLVED, . to try the alcalits, 
a lowering them ſo much; and, at 
the ſame time, Was deſirous of ſeeing what 
ſhare of anti/ eptic power v was —— 44 4 
neutral mixture. AY md na | 


EXPERIMENT. 3. 


Fi VE bits of freſh mutton! were put into 
as many phials, with, 1, lixivium tartart ; 
2, ſpirit : cornu cervi per ſe ; 3, ſpirit - alis 
ammoniaci cum calce viva ; 4, ſpiritus minderert 
and, - , Water, as a ſtandard. 


Tas 


U 
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Tu four firſt were all diluted with water, 
in the proportion of four to one; and all 
were left in the common temperature of the 
Alt. N | | 
Tux phials were examined every day, for 
eight days; and all of them, the ſtandard ex- 
cepted, which grew putrid in three days, 
found ſweet ; the pieces of mutton in the al- 
calies, grew ſoft and white, like freſh fiſh, 
but the one in the ſpiritus mindereri always pre- 
ſerved the natural redneſs of the fleſh. 

I now left off examining them every day, 
and having laid the phials afide for three 
weeks, found all the bits of mutton as ſweet 
as they were on the firſt day. t 

Tux power of the ſaline bodies was alſo 
tried, in another manner. 


EXPERIMENT 4. 


I puT four pieces of freſh mutton into as 
many cups, and poured on them ſeverally, 1, 
weak ſpirit of -vitridl ; 2, ſpirit of hartſhorn ; 
3, lixtvium tartari; and, 4, a neutral mix- 
ture, of fixed alcali and vitriolic acid; and 
having ſuffered them all to remain about ten 
minutes, by which time they appeared to be 
thoroughly ſoaked and penetrated, I then 
threw them all into glaſſes with water, and 
ſet them by, in the common temperature of 
the air. The following table, No. 4, ſhews 
how long each of them preſerved their ſweet- 
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Tus the power of 41. in RT ts to Jeep 
off putrefaction, was a atisf⸗ ion a0 dae 4 
and as this power bel ongs to f aline bodies 
in general, it certainly muſt depend on ſome 
property which is common to them all- hy ſalts, 
fince we plainly ſee that acid and alca have 
ncthing to do here. "We *- 

WIr regard to Fe Sir Joby, ＋ hy 
gle 8 experiments ſhew them to be poſſe 0 0 
a very great degree of antiſeptic virtvge, for ale 
lum, galls, green tea, and red "ps (es, Were all 
found ta_refiſt putrefaction, with a. PAE 
greatly ſuperior to ſea-/alt. _ 

AxD the gum-re/ins, ſuch as Dy” ab fax 
tida, alhe s, and terra japonica, together with 
decoctions of ſuch vegetable ſubſtances 28 ar 
bound in gummy-reſinous parts, vjrginian ſnaker 
root, pepper , ginger, ſaffron, cautrayerva. rot, 
ſage, valerian root, and rhubarb, with mint, 

angelica, ſenna, and common wormwood, all of 
them ſhewed great antiſeptic POW, ; hut 
none of them came up to camphire, in this 
reſpect, which Sir Jobn Prang thinks may be 
allowed to keep off putrefaction, with a power 
three hundred times greater than ſeg+/alt,.. 

Many of the common eſculent vegetables, 
borſe-radifh, muſtard. carrols, en gar- 
lic, onions, celery, cabbage, and calewort, were 
likewiſe ound to beep þ back putrefaRtion. *.. 

Bur 

* „ beſide f 
wot owe bop nfo a dei er SRO 
Power as Antiſeptics, and the reſult of the whole publiſhed 


under the title of Eſſai pour's Servir a Þ Hiſtoire de la Putre- 
fattion. Paris 1766, Br 
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Bur as to the antiſeptic power of lime- 


water, there appeared to be a kind of ilpute, 
—and therefore, 5 8 


(EXPERIMENT 9 


* order to ſatisfy myſelf in regard to iſ 
matter, I put a bit of freſh mutton, of two 
drachms weight, into an open glaſs, con- 


_ taining ſome ounces of ſtone /ime-water : * It 


was left there for a fortnight, and at the end 


of that time was found perfectly ſweet; it had 


indeed grown quite tender, and when it was 
cut into, and ſome ſpirit of witriol dropt on 


it, an efferveſcence enſued, from the particles 


of che quick-Itme which had penetrated the 
ſubſtance of the fleſh; and there being ſatu- 


rated with the fixed air, were now returned 


to their original ſtate of a calcareous earth. 


THr1s circumſtance of the efferveſcence, 
may poſſibly lead us to the true theory of the 


antiſeptic power, and ſhew us on what it im- 
meduery depends. 


Wx haveſeen, by the 16th experiment of the 
preceding eflay, that putrefaction enſues in con- 
ſequence of the eſcape of the fixed air; there- 


fore, whatſoever hath the power to reftrain 


the flight of this element, or hinder the inteſtine 
men, muſt of courſe prevent putrefaction. 


CALCAREOUS 


It does not appear who is the author, but the experi- 


ments, which are very numerous (not much ſhort of 300) 
have been made with ſurprizing patience and accuracy. 


* It appears that Sir Fobn Pringle made his experiments 
with chalk, and oyſter- ſhell Iime- water. 
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_ Caicartovs earths, in their native ſtate; 
have a ſtrong affmity with fixed air, and we 
have ſeen, that upon this account,' when they 
lie in contact with an animal ſubſtance, they 
attract ſome of this element, and thereby ac- 
celerate putrefaction: For here they cannot pe- 
netrate"the ſubſtance of the putreſcent hody; 
they only ſurround it: But when theſe earths 
are calcined, and converted intò quiek-Jme, 
then a certain portion of them is rendered ſolu- 
ble in water ; the earthy particles, thus mi- 
nutely divided, are n capable of pervading 
the ſoft texture of animal and vegetable bo- 
dies; where, as hath been juſt now ſeen, 
they immediately join tliemſelves to the fixed 
air of thoſe bodies: So long therefore, as the 
particles of lime remain in this fituation, ſo 
long will the fixed air remain in a non-elaſtic 
Nate, and fo long will the inteſtine motion, 
and that particular combination of the inſenſi- 
ble parts which conſtitutes putrefaction, ho 
kept at a diſtance. -. OTE TED 
I ſaline bodies & have a ſtrong affenity with 
fixed air, which ſeems highly probable, it is 
eaſy to account for their antiſeptic virtue; for 
they are all of them capable of ſuch extremely 
TONY „„ minute 
* For ſince upon the diſſolution of the conſtituent 
“ parts of ſalt by fire, it is found, upon ſeparating and vo- 
„ latihzing the acid ſpirit, that the air- particles do in great 
„ abundance ruſh forth from a fixed to an elaſtic ſtate, it 
«© muſt. needs be that theſe particles did, in their fixed ſtate, 


attract the acid ſpirits.” * Hales, vol. i. p. 294. 
See alſo Boerbaav, Elem. Chemie, tom. i. p. 5314 where 
there are further proofs that ſalts have a very great affinity 


with, and are very tenacious, of fixed air. 
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minute diviſion, that their particles can moſt 
eaſily penetrate into any animal, or vegetable 
body, and there, immediately join themſelves 
to the fixed air of thoſe bodies, where remain- 
ing, they will like the lime, when divided 
and diſſolved in water, keep back putrefac- 
tion by preventing the inteſtine motion, and 
reſtraining the flight of the fixed air. 

Ir we attend to all the methods that are 
uſed to prevent bodies from putrefaction and 
decay, we ſhall find that they moſtly tend to 
this ſingle point: Timber is covered over with 
paint, or ſome ſuch unctuous and tenacious 
matter; fruit, and other green vegetables, 
are preſerved the year round, by ſlightly. 
ſcalding them (which thickens their external 
coats, naturally formed to. prevent the eſcape 
of their air) and then drying them well, and 
putting them into bottles cloſely ſtopped ; fleſh 
meat of all ſorts is preſerved on the ſame. prin- 
ciple, and may be kept for many months, 
without much ſeaſoning, provided it be well 
roaſted or baked, and then covered over with 
lard, butter, or ſuet; and eggs, it is well 
known, will remain freſh for a long time, 
if their ſhells be coated over with melted 
ſuet, or the like tenacious ſubſtance. 

ANIMAL fluids, likewiſe, if the air be not 
ſuffered to eſcape from them, remain fot a 
great- while, without growing putrid ; ſur- 
geons often meet with large collections of ex- 
travaſated blood, or ſerum, which, after ly- 


ing 
* Such as apples and gooſeberries for baking. 


* 
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ing for years, in their own firm and compact 
cyſts, do not betray any thing putrid on 
their being firſt let out ; but in a very ſhort 
time after the opening is made, and there is a 
way for the air to fly off, the diſcharge grows 
intolerably fetid; and they alſp find, where 
wounds are made in fleſhy parts by ſimple in- 
_ cifion, and are fo circumſtanced as to lay them 
under no neceſſity for frequent dreſſing, 


that, when carefully kept covered, and the 


eſcape of the air prevented, they heal in a 
very ſhort time, without any fign of ſuppura- 
tion, which is a certain degree of putrefaction. 


Tu various non - ſtringent vegetables 


which Sir Jahn Pringle tried, and which he 
found to retard putrefaction, muſt have done 
ſo in conſequence of their property to raiſe a 


_ fermentation when mixed with any animal 


ſubſtance ; and as to the principle on which 
 aftringents become antiſeptics, it is eaſily com- 
prehended. 8 e 
Tak action of a/tringents conſiſts in their 
corrugating, or crilping up the animal fibres, 
whence the ſolid particles of theſe fibres are 
brought to a nearer. approach, and the power 
of their cohefton conſiderably increaſed; con- 


ſequently, the ſubſtance of the body, ſo acted 


upon, muſt become more firm, and compac 


and this of courſe muſt hinder the inteſtine mo- 
tion, without which there can be no putre- 


„ eee eee ee 
ALL. bodies poſſeſſed of this Hringent 
power, with regard to the fibres, and which, 


At 


\ 
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at the ſame time, have a ſtrong affinity-with 
water, muſt be antiſeptics on a double account; 
accordingly, we ſee whence it ariſes, that 
ardent ſpirits, and the ſtrong mineral acids, 
eſpecially the vitriolic, reſiſt putrefaction ſo 
very powerfully : For theſe not only abſorb 
the water from the putreſcent ſubſtance, but 
likewiſe criſp up its $5 and thereby render 
it ſo hard and durable, that no change of 
combination will take place for many years, * 
. 80 


* Dr. Petit made a number of experiments in the year 
173², with a view to determine the different degrees of a{irin- 
ent power in ſuch ſubſtances as are uſually applied to ſtop 
ee and he obſerved at the ſame time their reſpective 
antiſeptic powers. His method was to take little pieces of 
freſh mutton of the exact weight of two ounces, and hav- 
ing covered them over with aſtringent ſubſtances reduced 
to powder, he left them in that ſituation for four days. At 
the end of every twenty-four hours, tHe bits of mutton were 
taken out, freed from the powgers, and accurately weigh- 
ed; according as he found the weight to diminiſh, he cal- 
culated the ſtrength of the aſtringent, for his way of ac- 
counting for the action of aſtringents, is, that they abſorb 
the moiſture from the fleſny ſubſtances to which they are 
applied. — Ils reſſerrent les orifices auxquelles ils s ap- 
4 pliquent parce qu'ils en abſorbent l' humidit?, ce qui 
« etant fait, les parois des vaiſſeaux diminuees de volume, 
ec ſe rapprochent par leur reſſort naturel, & peuvent ſe 
.«« rapprocher au point de ſe coller enſemble & de fermer 
CC le vaiſſeau.“ 3 | 5 
His theory, in relation to the Antiſeptic Power of Aſtrin- 
gents, is as follows: La corruption vient de la deſunion 
4 des principes qui fermoient les molecules de la chair ou 
“ ſes. parties integrantes; l' humiditè favoriſe cette deſu- 
4 nion, le deſſechment & le reſſerrement y eſt contraire. De 
« la ſuit manifeſtement, qu'un bon Aſtringent doit laiſſer 
4 la chair, s' il eſt poſſible, ſans corruption & ſans mauvais 
« odeur. - Hiſt. Mem. de P Acad. R. des Sciencet, 
1732. ; NF 
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80 far in relation to the virtue of things op- 
poſing putrefaction; let us now proceed to 
conſider thoſe which have the power of reſfor- 
ing feeetneſs to ſubſtances! actually 2 1 


EXP ERIMENT 6. 


Havine: put a number of mall cbs 
of mutton into a_ phial_ with water, and 
placed it in a moderate degree of heat, in or- 
der to make them putrefyſ the ſooner, | found 
them, after ſtanding four days, fi iently 
ſoft and putrid; 1 then put five of theſe 
bits of- putrid mutton intq as many cups, and 
poured, on the 1ſt, ſpirit of eh 4d. on the 
2d, ſpirit of er on the 3 d, ure 3 
and on the 4th, freſb lemon e the cup 
contained only ey and was left as a ftah- 

dard, by which the others were to be em- 
pared. * 5 B14 E 1 

To have a ſynoptical view: of the REY 
from day to day, I formed) the following table, 
No. 5, and at the e CHER iration of 'ewenty-four 
hours, found the ſeve al appearandes exactlyſa 
ſet down in the firſt column thereof; after ſqr- 
ty eight hours, tlie appearances were ag ſecaile 
to che ſecond column of the table; | atrthe 
end of three days, things ſtood as in the 
-after' four days, the ſeveral bits bf 
the muton were found in the e 1 
fe the fourth. * 


” Ba ING 


The Aral cid i in N were diluted ſo 
as to reduce them, as nearly as could be * to the 
ſtrength of the vinegar that was uſed. 
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Beixe thus ſatisfied of the power of acids 
to correct putrefaction, I threw out all the 
pieces of the mutton but the 5th, which had 
ſerved for a ſtandard ering it for another 
ex eriment, 
Hus it appears, that the Une 15 has 
2 more powerful antiſeptic virtue than the ma- 
rine; and that both of them ſhew an 4flrin- 
gent quality, by their hardening animal fibres, 
though in a different degree; and the effect of 
the vegetable acids, in ſo remarkably. ſoftenin 2 
and relaxing the ſolid fibres, gives room to ex- 
pea great things From. their PING: as re- 
ſolvents, when outwardly applied | 
SINCE actds both reſi, and 2 putrefac- 
tion, it was very reafonable to expect that all 
putrid diſeaſes ſhould yield to them, when 
given in the way of medicine; but experience, 
the only thing on which the braftice of phyſic 
muſt always reſt, abundantly. ſhews that their 
power in this reſpe& is pretty much limited; 
and that where the putrid matter to be cor- 3 
rected lies heyond pu firſt paſſages, acids are = 
found quite inſufficient to conquer it. x 


EXPERIMENT 7. -- 


£ 4V 4 F7 


Dr the alcaline ſalts even exceed the MY 
in regard to the power of correcting putre-. 
faction ; for two ſmall pieces of putrid beef, 
* lying Fl 15 in the volatile 6. e dilu- 
A a 


wet: 


24 * Boch the mild and the. conſlic 1 vere tried; _ 
. e cornu cervi per ſe, & Spiritus ſalis ammonĩaci 
aum calce viva. 
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ted with water, in the proportion of ſour of 
the latter to one of the former, were found 
perfectly free from the putrid ſtench ; but 
they were ſo fully charged with the liquors in 
which they had lain, that not even boiling 
could deſtroy the peculiar ſmell of the valati/e 


Fax P ERIM ENT. S. 

Tux fixed alcaſt likewiſe ſweetens very 
Re A little bit of putrid beef, from 
lying twenty-four hours in [xivmum tartar, 
diluted with an equal quantity of water, be- 
came hard and firm, and was found to have 
no ſmell, but that which is peculiar to the lix- 


iuium. = 
"EXPERIMENT 9g. © 
Bor the neutral mixture does not give 
'ſweetneſs : ſpiritus mindereri, if made in ſuch 
manner as to be perfefly neutral, ſeems to 
Have no power to correct putrefaction; if the 
volatile alcali is allowed to predominate, the 
mixture will ſweeten in proportion, for, as 
hath heen juſt now related, the volatile alcali 
AM powerful in driving off the putrid 
Jenn. = + „ 2 1 


a , . | F 13 
l ; 4 _ 2 * # © 1 1 4 - " : 
5 | #. # g 3 » g 1 P w. þ 16 , £ 3 3 1 7 4 
* 
* &\ * . R I - p 
- ® a ] x X " : E N s M E N 5 7 10 
} 3 , * 4 o | &' vx 14 v* & 4 - WG SS” wt *& 1 I _— + + * - * 
% 3 * 4 — 7 * 
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Sr ixIIł of witriol and [ixivium tartari being 


mixed to the point of ſaturation, and a bye 
| T3 : EY 990169 1 
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of. putrid beef being left in the lic 2 
twenty-four hour was __ not Lat: ue 
ened. 1 Fran 


EXPERIMENT, "Me" 
A STRONG decoBjon Was 5 em 7 
equal parts, tormentill root, ba 
anate peel, and red roſes, and à bit of —_—_— 
| Peef was immerſed in the liquor the =o) | 
ſeemed rather increaſed than dimini 
Iying ann in this De ger 


EXPERIMENT 


Tax ſame kw happened wich 3 
which, notwithſtanding it reſiſts putrefaction ſo 
e, ee to have! no your by . 
it. e eee ee 


EXPERIMENT. 13. 


— 


— 


x ꝑ w ² — - 
— - - — - — — 
— - bY 


| 
| 
| 
| 


e 2 OFT —— 
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Natrnza have pc ſoirits the ee — 


to deſtroy the putrid ſtench, any further than 
as it is, in ſome degree, obſcured by their 
own 8 flavou r. 


EXPERIMENT. 


An e dev Gicht of the. as 1 6 of 
valerian, together with ftrong infuſion of ca- 
momile flawers, were alſo tried as ſweeteners. 
After * three {mall pieces of putrid 


fleſh 
. 


102 On the ReseecrTive 
fleſh-to le thirty-fix hours in theſe liquors, I 
could ſcarcely take upon me to ſay they were 
ſweetened ; the putrid ſtench indeed was ren- 
dered more tolerable, by the ſmell of the li- 
quors, but did not ſeem to be much conquered. 
Fo unleſs the decoctions be frequently re - 
newed, as was done hy Sir Jobn Priel, ſo 
as by repeated affuſions the viſcid particles of 
the gum-refin may be applied in ſuch quanti- 
ty as will wholly entangle and fix the volatile 
particles of the pur id alcali, the effect is but 
| Imall ; excepting the putrid body is allowed 
to remain long enough in the decoction or in- 
fuſion for a fermentalion to begin, which will 
indeed effectually change the ſtate of the mix- 
ture, and produce ſuch a new combination as 
will maintain its een far a confiderable 
length of time. 
Tus power o mene mixtures to e 
| ſweetneſs was diſcovered by Sir Jobn Pringle 
but as J have made ſeveral experimentsin rela- 
tion Wg 1 ! here N them Dey. the 
_ . 21 | 


EXPERIMENT: FA, 


WHILE the 6th experiment, = regar r> 
to the power of acids in correcting putrefac-. 
tion, was going on, I one evening took a bit of 
the muttan but of the ftore pbial, Which was 
grown, by that time, exceedingly ſoft and pu- 
trid and having faſtened it to a thread, im- 


1 it, at eight . in 4 var of melfſs 


waſh, 
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waſh, at the diſtiller's, then in adegree of fer- 
mentation, rather upon the decline. Next 
day at noon, I took it out, and having waſhed 
it in water, in order to freer it from the ſmell 
of the liquor in which it had been lying, found 
it perfectly ſweet and fim: 

As this piece had been rendered ſo entirely 
ſweet and fir m, and, to all appearance, ſound, 
for it looked like a bit of meat that had been 
lightly fried, I conjectured that it might not 
be neceſſary for it to lye ſo long as ſixteen 
hours; I therefore obtained a gallon of the 
waſh, from my friend the diſtiller, that I. 
might examine the Pregreſs at en „and at 
my leiſure. VVV 50 369M 513 


; 3 4 
CCC 


EXPERIMENT 16 

I PLUNGED into ex gallon of forvtptting 
| liquor the. very identical Piece of mutton that 
had ſerved as a ſtandard in the 6th! experiment 
on the acids; and which, from lying in an 
open cup for ſeveral days, was grown ſo ſoft 
that I was obliged to tie it round with a piece 
of thread (for, when/the thread was "paſſed 
through it, the fleſh was ſo tender that it 
would not hold) and fo, extremely pen chat 
the ſtench was intolerable. 

I ene hour the putrid ſmell was heel 
abated, cog at the end of five entirely gone, 
the meat being now firm, and perfectly ſweer; 
it was hung up in the open air, where it ſoon 
became dry, and remained ſweet ever after. 


. 
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"EXPERIMENT 19. 


Ix order to ſee N this N p 
nded on the liquor, or on the vapour, I ſuſ- 
pended a thin bit of putrid mutton, from the 
flore phial, in the mouth of the veſſel wherein 
the waſh, was fermenting, but ſo as not to touch 
the liquor, and left it there during the night; 
in tile morning it was found r e up, 
ſweet, and ficm. - <4 & 

Tuts experiment I frequently" repeated, . 
and always with ſucceſs; but whoever chuſes 
to try ĩt, muſt take care that the pieces of pu- 
trid meat be cut thin, ſo as the vapour may 
have power to pervade them, otherwiſe the 
ſweetneſs will not be completely reſtored; 
whereas, when the experiment is made with 
the liquor, and the pieces of ſputrid fleſh are 
ſuffered to lie ſoaking in it, they may then be 
cut of any ſize that the party pleaſes; for if 
time be given, the iabile Fas will nee 
and * its effect. 


EXPERIMENT. 18. | 
Ev pile will eib retty lar eces; 
two bits of putrid beef, ob Bbg 
were left ſeverally in diſtilled vinegur, and in 
melaſſes waſb, juſt as it had done orking. 
Tut firſt! was found v much, -chough 
not. entirely, ſweetened; duden i 
ty-four hours; but the EE 6&3 m 
er 


ng twen- - 
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dered perfectly ſweet. In order to ſee i they 
were thoroughly penetrated; and ſweetanod 
to the heart, I boiled both tho pjcees, and 
was ſurpriaed to fee the one which had lain in 
the acid go all to pieces in the boiling, which 
I thought the more odd, as it had been ten: 
dered hard and firm; an effect wherein the 
diftilled vinegar differs widely from that which 
is not diſtilled, This diffolution I aſcribed ta 
the peculiar. diffo/vent quality of the vinegar, 
and did not believe, until I tried it, that a 
mineral acid would produce the fame effect. 


EXPERIMENT 19. 


Bur an ounce of putrid beef, after lying 
twenty-four hours in dilute ſpirit of witrah, 
and coming out perfectly hard, ſweet, and 
eontracted, on being boiled, fell all to pieces, 
exactly as did the one which had lain in the 

diſtilled vinegar ; and when rubbed between 
the fingers, it melted away like ſo much wet 
paſte, To be certain that nothing of this was 
owing to too much boiling, I put 2 little bit of 
beef, of à drachm weight, that had been 
ſweetened by the volatile alcals, into the veſſel 
along with it, and ſuffered jt to remain the 
whole time of the boiling ; hut it came out 
white and firm, and, as hath been mentioned 
already, ſtrong of the au/atile alcalt. 

Fox the g/cghes cannot he ſaid, with pro- 
priety, to reftore ſweetneſs ; they only drive 
off a weaker alcali: As the fixed alcali can dil- 

JJ 
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voffeks d mY volatile, ſo both of chem have the 
power to drive off the ſimple putrid alcali; and 
thus che putrid ſubſtance becomes the baſis 
of a gronger, inſtead of a weaker, alcali.“ 
Tur manner in which acids ſweeten putrid | 
fleſh ſeems alſo pretty plain; for their action 
appears to conſiſt in ſaturating and fixing the 
putrid altali, and by thus deſtroying its volati- 
lity, they hinder the putrid fætor from flying 
off, and ſtriking the organs of ſmell; but at 
the lame time that acids do this, they diſſolve 
the elementary earth, and thus deſtroy the tex- 
ture of that ſubſtance whoſe ſoundneſs they 
were ſuppoſed to reſtore. Whereas, the pe- 
culiar excellence of the fermenting liquors is, 


to reſtore ſweetneſs to the Macher and firmneſs 
to the ſolids. it | 


EXPERIMENT 3. 


Two pieces of linen rag were dipt i in the 
putrid liquor of the fore phial ; one was ſuſ- 
pended over the waſh in fermentation, and the 
other was hung up in the open air. In two 
hours the one expoſed to the vapour became | 
almoſt ſweet, the other remaining as offen- 
five asat firſt ; and in fix hours, the firſt piece 
of rag had no ſmell but that of the vapour; 
while the other, though: now grown dry, 
ſtill tron Sly retained the putrid ſtench. 

As ſugar is an antiſeptic, in conſequence of 
* ſaline nature, I did not know Dia 80 


Ses the 28th, zoth, 33d, and 34th experiments of 
the preceding eſſay. : ; 3% 34 
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of the virtue of the ee The TIS e 
on this cicumſtance. 4 267 
In order to determine this, 1 awd one. 
ſmall bit of putrid fleſn in a mixture of bread 
and mutton, with lemon juice, and ſuſpended, 
another in the neck of a phial containing a fer- 


menting mixture, with ſpinage; and found, 


aftef eight hours, that both of them had loſt 
the putrid ſtench, and had now no other ſmell 


than that of the mixtures; which, as hath been 
elſewhere obſerved, was ſweetiſh; and not 


unlike fenugreek ſeed., The like experiment 
was tried with another fermenting mixture, as 
the reader Will find. by A back to the 
35th prey. odor en 
Sir Fob us ſeems to think, that the pu- 
trid ſmell in theſe mixtures is deſtroye by the 
acid which is produced in the courſe of the 
fermentatiopn. Relying. on his authority, Iwas 
for ſome time of the ſame opinion, and looked 
on the ſubtile:gas as ſomewhat of. the nature of 
a volatile acid; for J had then the ideas of acid 
and antiſeptic ſtrongly, connected together in 
my mind: but, upon enquiry, this notion 
was found to be void of foundation. 


EXPERIMENT. 21. 


Fon one piece of then: rag dipped" in 72 
ivium tartari, and another Sigel {ue 


and-forty hours to the vapour arifing from-a 
large vat full of melaſſes waſh, in high fer- 


EX. mentation; 3 


by the 
ſcrapings of radiſbes, where expoſed for Ae. | 
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mentation ; yet the firſt was not at all ſaturated, 
nor the laſt, in any, even the _— degree 
changed red, . 

Ap in all the formlomtichy mixtures that I 
tried; none of them became ſour, excepting 
ohe (No. 6, table 1). for ſeveral days after 
the ee Nr eee _ ceaſed. 

1 — 


agg otdtt to fee 500 ing his kind of mixtures would 
preſerve their ſweetneſs, I reſerved three of the 14th ex+ 
periment of the ſecond xNay ; to wit, thoſe with the barley, 
the rice, and the oats. 

Into the phial with the barley? ut aboot Half an inch of 
4 thread which had been dipped it utrid animal fluid; 
int the obe with the rice | poured a 3 of yinegat; 

the third, with the oats, — left without any addition. 

All the three mixtures were now at reſt, having run 
{tough their firſt ſtage, and being every one perhedtly feet, 
they were left in the comtnon — the ait; the 
phials not cloſely ſtopt. {Thy was in the month of July.) 

For three weeks, go alteration was perceivable in any of 
them ; b 0 at the end of that time, oP mixture into which 
the putri ferment hat been put began the iateſtine motion, 
Which enntinurd, in 4 gentie d = © wars eight 
days before we mixture became fully p 

The .phial 8 the vine PR been thrown, 
began, Nt the end, been fone finall ſigns 
of lex ine motion; & thick, White ſeuth Formed ou the für- 


face, and it did not grow putrid until it had ſtood, in al, 


ſix weeks. 


The third mixture, to which nothing had been added, 
| remained quite Al teſt, without 94 2 fipns 6f motion 


1 » A nen, ee Mas fot bn abel 
and then, having ed the mixture by ia very gentle 
heat, I obtained a vv alkaline ſpirit, of a peculiar ſmell, 
not unlike that obtained from | he e putrid blood formerly 
| 3 
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EXPERIMENT 22” 


Two drachms of the cortex in powder, and 

half an ounce of ſallva, were added to a 
mixture of ox-· gall and water, Which was 
grown putrid, for it had been uſed as a ſtan- 
dard to two mixtures of gall and tearra. 

- Uron the firſt mixture, the fætor increaſed - 

greatly, and the bark ſeemed to act: on the pu- 

/ trid bile in a manner not unlike the action of 

lime, or fixed alrali, when mixed with crude 

ſal ammontar, in order to drive off the volatile 

r 

Tux mixture wa 


8 now laid by for twenty- 
four hours, at the expiration of which I found 
the putrid ſmell much abated, and a fermen- 
tation beginning; I now ſuſpended a little bit 
of putrid fleſh in the neck of the phial, and 
placed it in a moderate degree of heat When 
-twenty-four hours more-wete elapſed, I again 
examined the mixture, which was ſtill in briſk 
motion, and found that it had entirely loſt the 
fator, having now acquired a new and pecu- 
liar ſmell, which was not only ſweet, but a- 
greeable, and different from the original ſmell 

either of freſh bile, or of the cortex. - 
Tus bit of putrid fleſh was found ſweeten- 
ed 3 having removed it, I fixed the bended 
glaſs tube as deſcribed formerly, and, by 
means thereof, joined a ſmall phial, con- 
_ taining 1 drachm of mon-efftrogſcent, vola- 
ue altaline ſpirit, o the phial which held 
the 
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the fermenting mixture: They were left in 
conjunction for twenty-four hours, and when 
ſeparated, ſome ſpirit of vitriol being dropped 
into the ſmall phial, raiſed a ſmart ebullition. 

IT has been ſhewn in former experiments, 
how readily the bark runs into fermentation 
out of the body, and there is great reaſon to 
expect that it will be ſtill more prone to fer- 
ment in the body, when opened by the digeſ- 
tive fluids; and the ꝓreſent experiment ſhews 
plainly, that when opened by fermentation, 
the cortex, like the melaſſes, and other things 
that were tried, gives out ſome ſubtile matter, 
which hath the power of reſtoring ſweetneſs 
to putrid animal ſubſtances: Is it notagrecable 
then to reaſon, as well as experiment, to ac- 
count for ſome ſhare of its . upon 
| this principle? 

I we attend to. A * of che Kal 
wherein the bark is found moſt uſeful. ; and, 
on the other hand, remark thoſe caſes where- 
in it either does harm, or or proves of no effect, 


we ſhall find ſome ground: for ellanliſhing thi 
Aae „ 

FRS, the . is 251 che 18 bet amid 
in gangrenes, where the veſſels are relaxed, 
and the blood diſſolved; 2, in wounds and 
ulcers, Where the ſolids wad fluids are in the 
ſame weak and diflolved ſtate ; 3, in the low 

Nate of malignant fevers, and ſmal -pox, where 
the humours are evidently putrid; 4, in in- 
termittent fevers, where almoſt every ſ ymptom 

| betrays evident marks of a putrefactive acri- 
mony. INV 
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I In theſe laſt it ſeems to be the moſt plauſi- 
ble opinion, that the morbific matter is lodged 
originally in the flexure of the duodenum; 


here the cortex comes into immediate contact 


with the putrefactive colluvies, and preſentiy F 
running into fermentation, ſoon throws off 
a quantity of the ſuhtile vapour, ſufficient to 
ſaturate the acrimonious matter; which being 
thus rendered mild and ſweet, the febrile com- 
motion, which would have enſued had this 
irritating cauſe not been removed or corrected, 
is now prevented. | £ 


In this caſe, we have ſuppoſed the general 


maſs of fluids to be untainted; but, even in 
caſes where the putrefactive acrimony has 
made further advances, and has actually taken 
place in the conſtitution, if the medicine be 
continued, and given in large quantities, its 
ſalutary effects will preſently appear, and will 
ſhew that the antiſeptic vapour can reach the 
blood, and there reſtore its confiſtence, and 
correct its ſharpneſs. . 


Bur this valuable drug has another great 


advantage, Beſide its readineſs ro ferment, 
and being able to yield-a large proportion of 


the antiſeptic vapour, it hath alſo a remarkable 


power of hracing up and ſtrengthening the 
vaſcular ſyſtem ; thus enabling the powers of 
the body to concoct the morbific matter, and 
expel it by the proper emunctories: For it is 


obſervable, 


| +. The putrid matter will encreaſe the tendeney to putre- 
faction. Thus we ſee how well it is adapted to work out 
its own cure, provided it be ſupplied with proper materials. 
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obſervable, that, after a liberal uſe of it, pro- 
fuſe evacuations of urine and ſweat often enſue, 


and fometimes beneficial diſcharges by ſtool 


then, when the offending matter is ſo thrown 
off or corrected, the aſtrictive quality of the 
bark braceth up and ſtrengthens the ſolid 
fibres, which had heen relaxed and weakened 
by the putrefaRtive acrimony. 8 

Bur indiſeaſes where there is an inflammatory 
tendency, where the veſſels are full, the fibres 


tenſe and rigid, and the blood thick and ſizey, 


then is the bark hurtful and dangerous; becauſe, 
it throws much air, and no water, into the blood 
and conſequently muſt highly increaſe the mor- 
hid difpoſtion of the fluids, while, atthe ſame 


time, its aſtringent virtue muſt add to the ten- 


on of the living Fe, 
E 


Fox this ſubtile antiſeptic vapour appears to 
conſiſt chiefly, if not altogether, of the fixed 
air * of the fermenting ſubſtances ; ſince I have 

found, 


„This, I find, is not admitted by Dr. Cullen, the cele- 
brated profeſſor (late of chemiſtry, but now of the theory of 
medicine) at Edinburgh; for he teaches (as I am imformed) 
that there is a volatile acid which flies off from fermenting 
and efferyeſcent mixtures along with the aerial principle, 
and that it is this acid which deſtroys the putrid fætor, 
while the air reſtores firmneſs to the pieces of rotten fleſh. 
This volatile vegetable acid is ſaid to bear the ſame relation 


to the fixed vegetable acids, that the volatile vitriolic does to 


ap. vitriohe, 

ut it ſeems that this volatile vegetable acid has not the 
power to change the blue juices to a red colour, nor to ſa- 
turate the alcaline ſalts; therefore, the 21ſt experiment of 
this eſſay is, by no means, concluſive, and has led me into 
an error, in aſeribing the power of reſtoring ſweetneſs 
chiefly to the aerial principle. | 
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found, by experiment, that as the fixed air 
thrown. off by efferveſcence a _— with: the gas 
ſyhoeftre, in ſuffocating animals, ſo does it agree 


with the ſame. gas; in the e ws er. 
ing 0 weerneſs. 


E XP ERAMENT 


A SMALL Piece of putrid beef; ky; im- 
mediately from the liquor in whichit lay, was 
put into a cup with ſome lixiuium tartari, and 
on it was poured by degrees, enen quan- 
tity of ſpirit of vitriol. 

Tut moment the ſaturation: Was complete, 
the bit of beef was taken out, and found to 
have almoſt entirely loſt the putrid fetor ; 
what ſmell it now had, was ghee mt tobe 
. termed muſty: than putrid; on waſhing it in 
clean water, this muſty ſmell went off, and 
a very little of the putrid was again to be per- 


. ceived. 


EXPERIMENT 24. 
7 | 
\ANoTHER bit of the ſame putrid beef was 
put into a cup, with ſome alt of hurpſbn, 
and on them vinegar was poured, to the point 0 
of ſaturation. : |. Immediately on the ceſſation of 
the  ebullition, the piece of fleflv was taken 
out, and found to have. entirely loſtithe-fetor, 
having now no ſmell but that of the neutral 
mixture, which 1 is not unlike the ſmell of burnt 
horn; but u waſhing the beef, this ſmell 
Q 


ave —— — — — 


Went 


” 
—̃ —— — Ä ——ů*—iC e 2— ͤ— — 
— — . . 
— ' 
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went off in great meaſure, and not the leaſt of 
the putrid ſtench was to be perceived. 
Born theſe pieces were boiled, and both 
came out perfectly firm; the laſt piece, upon 
being cut into, was found ſweet to the very 
heart; but the other was found not to have 


been ſo thoroughly pervaded, as it diſcovered 
à little of the putrid ſmell on being divided. 


EXPERIMENT 25 


A B1T of putrid fleſh, of about a drachm, 
was put into the phial C, as in figure 2, 
which previouſly had a drachm or two of ſal 
cornu cervi thrown into it, the glaſs tube was 
fixed cloſely into the neck of the phial, and 
the other extremity of the tube inſerted into a 
ſmall phial, with half a drachm of the putrid 
liquor that lay about the rotten fleſh ; vinegar 
was now poured through the funnel, to raiſe 
an ebullition, When the ſalt was all diſſolved, 
and the efferveſcence at an end, the phials 
were ſeparated ; the bit of beef was now 
found ſweet, and the putrid liquor, which be- 
fore ſhewed no figns of ebullition upon drop- 
ping an acid into it, now efferveſced plainly, 
on the addition of ſpirit of witriol; and it had 
| befides loſt much of the putrid fætor. 

AnD thus we ſee, that fermenting and ef- 
_  ferveſcent mixtures are the moſt powerful of 
all known antiſeptic. | 

Son ſhare of this power remains in liquors | 
after they haye run through their firſt ſtage of 

termentation, 
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fermentation, which is different in different 
liquors; as may be ſeen in the following table 
(No. 6) and ſeems to depend on the quantity 
of the ſubtile vapour which is left in the liquor, 
ſince thoſe that are moſt ſparkling and briſk, 
are found to poſſeſs the e! are of anti- 
ſeptic power, * 

Tut fixed air, when transferred from a 
ſound body into one that is putrid, appears 
co reſtore to that body the principle that had 
been deſtroyed or loſt. 

Bur here it may be demanded, as. can 
theſe experiments prove with regard to the * 
ſtoration of putrid fluids, in a living body; 
it poſſible tq ſaturate theſe humours with koch 
a quantity of air as will be ſufficient to correct 
their /harpneſs, reftore their confi rence, and 
bring back their ſweetneſs ? 

To this it may with ſafety be replied, that it is 
not only poſſible, but that it is, perhaps, the only 

way by which this change can be produced. 
Fon we have ſeen that there is a deception, 
in regard to both acids and alcalies, when we 


Gz _ ſuppoſe 


* «© When, by fermentation, the conſtituent arts of 
« a vegetable are ſeparated, part of the air flies off into an 
ec elaſtic ſtate; part unites with the ſalt, oil, and earth, 
« which conſtitute the tartar ; the remainder, which con- 
4 tinues in the fermented liquor, is there, ſome of it in a 
fixed, and ſome of it in an elaſtic ſtate.” Hales, vol. 1. 

6 85 | 
” i The manner of aQing 4 air, when transferred into a 
body whoſe texture is broken and diſſolved, will be better 
comprehended from ſome experiments hereafter ta be men- 
tioned in the 5th Eſſay; the thing being, in in ſome degree, 
rendered vitible. | 
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ſuppoſe them to reſtore ſweetneſs to a 'Putric 
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animal ſubſtance; that the fir, ſo far from 


giving ſoundneſs to ſuch kind of ſubſtances, 


do in reality deſtroy their texture; and thar 


the ſecond only change the nature, bur 8 not 
reſtore the original ſwert ness. 


Bur acids, we have likewiſe W e 
neutralized, * during the alimentary fermenta- 


tion, and therefore they cannot act as acids, By 
faturating any ching of che alcalious kind that 
they meet with in their courſe of circulation; 
The power of acids, therefore, is confined, and 


we are not to expect, that they are to pervade 


the minute branches of the vaſcular ſyſtem, 
when indeed, it is evident, that they ought 
not to be allowed to paſs'into the bord in their 


acid form, ſince it is plain, that, from their 


diſſolvent nature, the body muſt be deſtroyed, 
and its moſt ſolid paris melted down to a jelly, 
if naked acids werè to be received into the ge. 


neral maſs of fluids: Þ Their action, therefore, 
cannot extend beyond the limits of the alimen- 


tary canal, where they may come into contact 
with, and correct the ſharpneſs of a putrid 
colluvies. In theſe caſes — may, and ac- 
tually do, exert very notable powers, as is 
often experienced, 
neſs _ Ow; and 3 2 feen; ; 


ry 


* — 


F See che 3d * «th experiments ol the 2d Efay. 

+ In thoſe Jeplorable caſes that now and then 55 en, 
where all the bones become ſoft, a; manifeſt acidity hath 
been diſcovered in the fluids; a thing ſeldom obſerved | in 
other morbid caſes, See Haller, no Phys olog. tom, 
ii. p. 94. 


their preventing ſick- 
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and by neutralizing, as it may be termed, 
the putrefactive matter, thus prevent it from 
carrying into the od its peculiar defirudive 
quality, . 5 

Wirn regard to the 8 of alcalies, 

the point is not yet thoroughly ſettled. There 
can be no doubt of their power to reſiſt and 
correct putrefaction, in dead bodies; but whe- 
ther, upon the preſumption of chis virtue, 
they can be given with Propriety, as antiſep 
ties. is not ſo clear. 

A vxxy eminent and ſucceſsful Sigh 
is of opinion, That the exhibition of volatile 
** alcalious falts to the fick, in putrid diſeaſes, 
is adding fuel to the fire; for they certainly 
e diflolve ar break the globules of the blood, 
sand thence more ſpeedily bring on the 
general putrefaction.“ And he relates a 
ſingular caſe, where an uncommon quantity 
of ſalt. of hartſborn being taken by a young 
gentleman, and the uſe of it continued. An 
hectic fever enſued, as alſo vaſt hzmorrha- 
e ges from the inteſtines, noſe, and gums ; 
* every one of the teeth dropped: out, and 
<* the patient could eat nothing ſolid ; he 
« waſted vaſtly in his fleſh, — his muſcles 
<« became as ſoft and flabby as thoſe of a new- 
* born infant; and . out all over his 
body in puſtules, which itched moſt in- 
s tolerably, ſo that he ſcratched himſelf con- 
** tinually, and tore his ſkin. with his nails in 
a very N manner; his urine was al- 
| „ . 


* 


8 


— 
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% ways N high coloured. and vey 
cc fœtid. 5 * | 

THE acrimony + inthiscaſe EIN appears 
to have been what Gaubius terms acre alcaleſcens 
volatile purum, which, though a component 
part, is not to be confounded, or looked on 


as the ſame, with the real and genuine putrid 


acrimony; this ſeeming to conſiſt, in an over 
proportion, and irregular combination of the 
ſaline and oily particles of the blood; theſe 
particles being left at liberty to run into this 
deſtructive combination from the want of their 
bond of union, the fixed air. 
ASTRINGENTS, as hath been ſhewn, pre- 
vent putrefaction very powerfully, but we 


find that- they have. not the - leaſt dene of 


ower to correct it. 
But putrefaRtive acrimony firſt takes place 
in the fuids, and it is on account of their in- 
diſpoſition, and the deſtructive and irregular 
combination of their particles, that the texture 
of the ſolid fibres is weakened, and their cohe- 
ſion impaired ; therefore, "bracing up and 
ſtrengthening the ſyſtem of ſolids, 5 while the 
maſs of fluids continues in the morbid ſtate, 
can avail nothing; it is beginning the cure 
where it ought to be concluded. ? 
 A8TRINGENTS, therefore, as antiſeptics, 
can only be of importance in thoſe caſes, 
where, from extreme relaxation and reſolution 


Hur bum on the Sore Throat, p. 67 & 68. See alſo his 
' Eſſay on Fevers, p. 118, th Edition. 
+ Vide Gaubii Inſtit. Path. eQ. 310 & 312, 
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of the ſolids, the diſſolved fluids are ſuffered 
to tranſude, and either form ſpots of different 
"hues, or run off by actual hæmorrhage; here 
indeed, tlie acids of vitrio! as an aftringent, 
n as an acid (for vinegar would do nothing 
in this caſe) is found of great uſe, in gaining 
time; either, till the powers of the animal 
economy correct the morbid difpoſition of 
che fluids, or that the ſame thing is brought 
about by the virtue of ſome efficacious anti- 
ſeptic, ſuch as the cortex, which is the thing 
uſually joined with the ſpirit of vitriol, and 
that with «the greateſt propriety, on account 
of its own aſtrictive quality, as well as ex- 
treme readineſs to run into fermentation; 
which is the circumſtance that conſtitutes a 
true and genuine antiſeptic. 

Tu phyſician who gives aſtringents in theſe 
caſes, and with theſe views, acts not unlike 
à ſurgeon who ſecures and ties the blood-veſ- 
ſels that are divided in the beginning of an 

operation, in order to allow himſelf ſufficient 
time to finiſh it with ſafety and regularity. 

THAT the credit which acids have gained 
as antiſeptics, hath reſted much on the ſuc- 

ceſs attending their exhibition in the circum- 
ſtances above-mentioned ;' and that they really 
act in theſe. cafes as mere aſtringents, may be 
found from a cloſe attention to the piogrels of 
the cure. 
Lr any one read the very remarkable caſe 
3 in Dr. Huxham's Treatiſe on . Fevers (p. 62) 
and it wi pany appear that the acid of the 


ritriol 
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ty1riol braced up the fibres, checked the tran- 
ſudation of the diſſolved blood, and thus * 
tained à truce until the repeated doſes of 
the cortex, . the nice, the punads, the ſago, 
© thei hartfhorn- jelly. well acidulated, | and the 
<6 toaft cut of claret. and red ort-Wine,' „Se- 
nerated enough of the antiſeptic vapour to 
ſaturate and correct, in ſome degree, . .the pu- 
trefactive acrimony, whereby the patient was 
enabled to get upon his legs, when exerciſe, 


and a piopet diet, ates us perict 
health. „ He 1011 ar 
To thew this till further, . in -4, ca . no 
leſs deplorable, I. ſhall give. the 1 
communicated by Dr. e, Pe ician to 

_ Stevens's: Hoſpital in Dublin. r 
55 71101 BRO N, A robuſt 


man, of about twenty-four years of age, was | 
admitted, the firſt of February ry, 1170 A 17 5 


in this time he had py near. two er 


grains of mercury, without any bs of 
mon F 2 


. ? * 
- £ 2 „ a; "20 > * 
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Dl + There bake] in sten equally n — gard to 
this point; it was communicated by Dr. Goodall, ps to 
be found in the Letter to Dr. Cale, concerning the fmall- 
"TO and hyſteric diſeaſes. 

0 65 This blue pl Why 1 in Fever: $ e conſiſts of. no- 


thing 
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- r Om the 26th, 'he complained of fickneſ 
| In hisficrhach, ente loſs of appetite, and — 
_ weatiheſs ; the ulcer had not mended; 
Was therefore N to his bed; eee 

to drink plentifully of warm diloting liquors. 
The 2 ch, wer pere numerdus — 
on his whole body. The 28th, the number 

of theſe increaſed,” and appeared'livid, Thie 

Iſt of March, he nad 4 hemorrhage from the 
noſe,” which geen to be ſtopt by dif- 
| cauſing him to ſneeze, 

rather increaſed the bleeding : The ſame even- 
ing he was: ordered '2 vomit, which he took, 
and another"! riext; next; morning," by "thoſe the 
ble g likewiſe engreaſed. 


Ar 5 n q + 


LR Yi Minn 3 1 * = 
Aq | Mend. a, Am. Tint. FEY 
tplia aum. Sp. Vitriol. aa ncias tres, 
r ro Nn. 4. Peu. untiat dias, Tindt. 
8 Ne Aar in 8p: "Sales, bs: urn M. 


170 Th ts he faid eg: 
but, on the 34, blood came W 

| in his urins. | 
“WH Gntinued the ; above nineties until the 
Ach, willen I was deſired to ſee him: I found 
uw greatly exhauſted, his" 1 qu 2 
ee . - : 


thing du fade mercury, POL duch velice re 
© as 18 ſufficient to extinguiſh the quickſilver. | 


[Path a: Aurkanrrfre. 123; 
weak; frequently ſpittin pitting” black: coagulated 
blood, his urine the colour of bldod, his 
body thickly covered over With petechia, rod: 
and ride which here ànd there ran — 2 
ices, as if he had been: ſe' fcourged!: 3 
< T'orvBRED him to take a Arachm fate 
cortex every hour, waſhing it down with four 
ounces of the infuſum amarum of of 5 0 
diſpenſatory, with thirty dro the 
A 
„ Arres taking a few doſes, he i | 
himſelf better; and therefore, of his on ac- 
cord, took it every half hour. The Ich, the 
blood diſappeared from his urine, and greatly 
abated from his mouth and noſe; the vid 
petechiæ changed to rod, and the uibicef into 
diſtinct petechiæ. The 1 ich, all the hemorr- 
es ceaſed,” and the petechia had almoſt 
diſappeared. On the 13th; they were entirely 
gone. He continued his medicine, however, 
until the 27th; on which day, his berpes'was 
completely kkinned/ over. During this time, 
viz. from the zd to the 27th, he took e 
gunces and fix drachms of the corte. 
Tux antiſeptic virtue of the other 
e vegetables, if e may judge of them 
all by this capital one, the cortex, appears-alſo _ 
to depend on their fermenting i in the body; 
and as theſe ſubſtances contain a large propor- 
tion of the fixed air, they muſt part with muah 
of it in the courſe of e For 
now that we have taken a view of the ſe- 


AER; kinds of ant! ee and * ſeen how : ot, 


Ma. and 
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much che action of ſalts; and of aftringents, 
is limited; we find that the only dependence 
muſt de on thoſe things which throw a great 
of air into the blood, if we expect to 
work a complete change on the whole mas. 
Ix we attend alſo to the things that prevent 
putre faction in living bodies, we ſhall ſtill 
find that the . ar is on the quantity of 
air. 5115 
Turnz can bs moidogbe but tit it is he, 
vegetable part of our food which yields by far 
the greateſt ſhare of the air, that enters the 
compoſition of the animal fluids; and vegeta- 
ble food moſt certainly prevents the putrefathive 
 diatbefis. Sir Jobn Pringle aſcribes it, and with 
great juſtice, to the frequent uſe, of freſh ve: 
getables and ſugar, which now make up ſa 
great part of the diet of the European nations, 
that we at this day ſo ſeldom hear of the 
dreadful putrid diſeaſes which formerly ſwept 
off ſuch multitudes, every chirty or forty years, 
and rally went under the name of plagues. k 
Ax effects of being deprived the uſe of 
freſh vegetables, are ſtrongly manifeſted. in 
the fatal ſcurvies, fevers, and dyſenteries, to 
which ſeamen, and people pent up in garri- 
ſons, are often ſubject: In 8 ee 
is ſo well known, and every body is ſo ſenfi+ 
ble of it, that it would be a treſpaſs on the 
reader to inſiſt on every particular inſtance; 1 
ann n ara pay Act 
ted: i 8 . 21h ſerve, 


s 264 64 


Ft r 


410 Hot an, 1 the chapter 4 "Ae, in Ale 5 
G, Tc. ſect: 26, 255 
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ferve,” in general, the kind of diet which is 
moſt wholeſome in hot climates ; that it muſt, 
in order to preſerve health, conſiſt very much 


of vegetables, and of 'thoſe kinds Hef pro- | 


duce the greateſt 3 of air, in order to 
afford a ſufficient ſupply of antiſeptic papour, 
to make up for the extraordinary waſte of air 
which is carried off from the fluids by profuſe 
perſpiration; and that thoſe people muſt ine- 


vitably fall into putrid diſeaſes, WhO eat much 


animal food, which produceth but little air; 


ho drink much ſpirituous liquors, that con- 
tain no air themſelves ſcarcely, and prevent 


the ready extrication thereof from the aliment, 
during the digeſtive proceſs; and Who in- 
cautiouſſy expoſe themſelves to a moiſt at- 
moſphere, which hinders any thing but the 
aerial part of the perſpirable matter to be car: 
I now! 20,0 Ny 7 OR Of 90 


Tuis general and well-known antiſeptic - 
quality in vegetable food, is commonly account- 


ed for by ſaying, that it produceth aceſcent 


clyle; but alcaleſcent or putreſcent ve tables 


are qually powerful, in this reſpect, with the 
aceſcent; therefore, the antiſeptic quality muſt 


depend upon ſomewhat that is general, and 


common to all vegetables. * - 


. | . % 
** : $ 53 "PL I* ” 4 


By far the greateſt ſhare of the vegetables uſed in com- 
mon diet, if We except the fruits and farinacta, are alca- 


leſcent or putreſcent; witneſs all the different kinds of 


braſſica, the naſturtia, 'onjons, Teeks, garlick, bor ſe-radi/ i 
muſtard, N radi et, ſpinage, endive, pur ſlain, lettuces ; not 
one of theſe things can be called aceſcent, and yet they pre- 
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nas of calling chyle aa Gs a 
| vegetable diet acgſcent, We ſhall ſpeak with 
more P*opricty, as well as approach much 
nearer to the truth, by terming it a fluid com- 
poſed af animal and ble} Juices, in che /t 
or —.— ſtage of fermentation, . . ee 
and fully charged with a ſubtile, active, and 
penetrating ſpirit, Which is hi ighly antiſeptic. 

'TH1s notion of aceſcent 5 has ſuch an in- 
fluence on the practice of phyſic, that it is apt 
to preſent acids alone to the confideration of 
the phyficign, in putrid caſes, and too often 
diverts him from ordering thoſe things which 
are the true oppoſers genuine correctors 
of putrefaRion, namely, freſh vegetables, and 
e ſermentable matters; ſince theſe, upon 
comparing all the circumſtances, will be found 
the grand antiſeptits, that not only have the 
power to preſerve animal fluids from corrup- 
tion, but can alſo. re/fere them, after having 
undergone ſome degree of putrefaction. 

Bur what proves, almoſt to a demonſtration, 
the antiſeptic power of the fermentable ſubſtan. 
ven, is me cure of the enen. This diſeaſe, 
wherein 
305 W Biene ee Fate t or correct it when 
preſent, as 8 as lorrel ot lemon · juice. We ſome- 
times find in ſyſtematic writers, laid down among the ge- 
eee eee 
v W. 
Fam, nflagcrs of « pri Sale ann from the uſe of 

any ſound, fermentable wegetab nig 

e. where people have ve obliged. to feed on ſuch 

vegetables. as Were unſound, and incapable. of the alimen- 


fermentation, , there it will readily. be that 
8975 worn of putrid diſeaſes have enſued, dal. 


PowRSs ef AxriszrTIcSs. N 
wherein the whole maſs of fluids is diſſolved 
and corrupted, cannot he cured by aty other 
means than by throwing in a large « ty of | 
new air ; . and this tmuſt he done in the” 
of diet; it muſt be farniſhed from "that 
can be taken i into the body by pounds, not in 
ounces or drachms;" and therefore that'vege- 
table is found to be che moſt powerful anti- 
ſcorbutio of which the patient can take de 


largeſt quantit we 1 
or other difturdi * Ar F Nn drt 


e 
preſerve their full — and 
can turn ng tre os lübſtances, taken into 


i the body, to their 6wiiſproper advan ; and 
; hence this diſeaſe fearce ever fails & being 
Cured; Provided the requifie matetials be ſup- 


wg 10 ent T gore” font or TO Jin 


Bur in acute diſeaſes, lag 56h pyutre- 
Kao; the caſe is far otherwiſe; everything, 
here, 55 town into ſuch Confuſton, that none 


of the animal proceſſes can be catried'on with 
' regularity"; and, on this account,” the moſt 
ann antiſeptics, as well 25 Very 
elſe, 100 often loſe'their' sal Hed 
5 : 215 5 018 rn 1 19K As : 
RE With to 8 it is, of no — whe- 
ther the antiſeptic power be {aſcribed to air, or to 
lutile ve ee ee ſince it appears, that theſe 70a, — 
to infeparably ping , that when the ane. is * 
a any particular ſu nce, the other m cellanily £9 
© along with it. 'The thing that is of real inp! Per 
point out thoſe medic ines, and that kind of det, Which 1 
capable of furniſhing the antiſeptic ſpirit in the! greateſt 


abundance; and this, it is preſumed, has been ſufficiently 
done bythe preceding ON | 


128 On the Rrsrcriyt 
As the cure of the ſcurvy, then, ſeems to 
depend. ſo very much on the fermentative qua- 
lity in the remedies made uſe of, it is not im- 
poſſible but other things, as well as perfectly 
Freſb vegetables, ma may. he found to anſwer this 


— 


falutary purpoſe. 
IL 1MAGINE that ©. So found out. ach a 
ſubſtance I have had no opportunity, indeed, 
of putting it to the trial; but as I am firmly 
perſuaded that i it will be found of great ſervice, 
not only in the ſcurvy, but in other putrid di- 
Jeaſes, at ſea, where: freſh vegetables are not 
to be had, I cannot refrain from throwing out 
A propoſal for trying neu methods of prevent- 
ing, and poſlibly curing, thoſe deſtructive diſ- 
_ eaſes that take their riſe from putrefaction, in 
| fituations: where the unhappy patients are deſ- 
titute of the moſt proper means of help; 
but as this requires a, particular conſideration, 
it ſhall, be made the ſubject of another Eſſay. 
Howszvzs, I will, in the mean time, re- 
commend: the trial of an, experiment jn that 
very deſtructive diſeaſe, the putrid ye ow fe- 
— 2 the Mel. Indies. 1 if theſe papers 
ſhall happen to fall into the hands of any prac- 
titioner in thoſe climates, I requeſt that it may 
be tried.. 
I is, to give the. patients repeated doſes of 
te alcaline Jalts, in freſh lime juice, or the 
like, and let it always be ſwallowed during 
the efferveſcence; and let the patient's drink 
de ſomewhat of the highly fermentable kind; 
I would even RE the juice of the green 
Ts * 
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ſugar-cane, diluted, and acidulated with fome 
of the recent I Juices. * 3 5 

Poss IBLY, by throwing in ſuch a quantity 
of antiſeptic vapour as Ss be finiſhed 5 
from this kind of materials, the putrefaQtiye © 
acrimony, which at firſt ſeems chiefly to af- 
fe& the biliary ſyſtem, might be corrected and 
ſaturated. To EO ne f 

Txs principle on which the ſaline mixtures, 
when given during the ebullition, perform 
their action of ſweetening and deſtroying the 
putrefactive acrimony, the reader can be no 
ſtranger to, or if he does not recollect it, he 
has only to turn back. to the 23d, 24th, and 
25th experiments of this preſent eſſay. f 

* 5 


* Mr. Mornington, ſurgeon to the 69th. regiment, who. 
was ſome time at Goree, on the coaſt of Africa, tells me, 
that the natives give in theſe fevers, with very good ſuc- 
ceſs, a drink prepared by macerating in water a fruit of the 
plumb kind, that grows there-in great plenty. | | 
I Or, if the reader chuſes to have their action accounted 
for in another manner, I refer him to Dr. Barry's Treatiſe 
on the three digeſtions, page 50, or to Dr. Whyti's. book 
on nervous diſorders, page 485. _ vs 
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3 N ſome time; dei befolel engaged 

7 * in the courſe of experiments Which 

rz 2 been ſet * in che three pf 
$5 Jeding e 

| nion: tab the Eure 12 


a8 firmly of O 


epen — 
_—_ ——— the fermentati ve 


*ofi the frys RET Which are found, 


ory 9 312 1 149 2 3 * FJ; THT, 910 1 
* 3 116 con: Aduno ods lab ot en vidiloglt Gt 


3 e Lind aſcribes; ſomewhat 
to Bhs 81870 uality, y ory his theory reſts chiefly 
the f ee and reſolbing virtue, 7. 1. 
ac to bing . the-chiek; and moſt eſſentia 

of fey ö — mixture. den P. 564 


de Kew „Which makes the cure to depend on a change 
produces in the diſeaſed Auids,. i in conſequence of the fer- 
3 of the freſh. vegetables in the Wach and bow- 
els, Was firſt taug pht ( x 
ſuggeſted 18 1 by Dr. Hutcheſon. 


7 > 
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am informed) by I Dr. Wr but 
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hy experience, to be the only with 
certainty, 2 this Jeftruive diſeaſe, 


And in my ence perſuaſjon, it oc- 
curred _—_— - ate vege getable fub- 


ſtances, me, A not perfectly er 1 


are yet capable of fermentatien, ſuch in parti 
cular as common malt ; that is, if taken in 
5 of Fnedicige, would} in all-Srobabi- 
y, produce effects ſimilar to thoſe produced 
by green vegetables, and conſequently cure the 
ſcurvy; and as malt can be preſerved ſound, 
for a-conſidetable Tength of time; it might be 
carried to ſea, and there kept, in order to 
make wort occaſionally as it might be wanted; 
and thus prove a remedy, 72 5 in readinels, 
that fatal 11K}. JA1975 
Suck was the ſcheme that I Sad to my- 
; and the more / I thoughe-of jt,” he more 
1 TI convinced of- the likelihood.” of ns 
Ng -, {i "dns 31 101 (1590 9E 4. 3 a * 
5 — ;mentioned this affair toin-fet d me- 
Sal friends, who having formed: themſelves 
alittle feciety, meetonce a fortnight for their 
improvement: and theythunght. the 


reaſons on which my expectations were founded 
ſo plauſible as to deſerve the trouble of an ex- 


periment: 80 that 1700 Was how Wäntin 


— 


8 
vat an opponunity '6f pi fit to HE Rittnal trial. 

_ ©. But 14 eurwy oy > er 
jo be metin thi city, ar — 1 . 
83 — Ae 10 0 * 31 31 {2 e n Hi.. quaimance 
5, E ee 


line ot ſcurvy, fo fatal to fea Auen, 2 and 5 
fk un in garriſons, without out ſup fie of ſh veget 925 
1 ee, where meant. thlooghout this | 


On the SCURVY) 133 
daten at the places where caſes: of this 


rt occur moſt: frequently; Idrew up my rea- : 


ſons for thinking that the wort wauld-prove'a 
remedy „in the form of a letter, and addreſſed 
it to my very worthy friend Mr. Georg leg; 
born, lecturer of anatomy in the univerſity ot 
Dublin, with a deſire that he would-ſend it to 
ſome of the leading medical people in London, 
in order to engage them in an application t- 
the gentlemen-who have the care of the ava 
hoſpitals, that trial mig at be made of its ef. 
| fects at thoſe places. Ji N 7 rnb 03 
_ Amons the gentlemen. 10 whom Mr. C. 
bern tranſmitted copies of the letter, were Br. 
unter, and Henry Tom, Eſq; one Uk com- 
mM ohers . for taking care of fick and 
ſeamen, whoſe zeal in the — this 
affair, and in endeavbiring to get the pr oY 
fal” carried into execiitign,; Aon yn ER 
ackngiyledgement ;. fince. it was th 
223 that the rd of the 7 7 A 
in che month of May, . 905 orders ts 
have the wort tried in the hoſpicals at 
Portſmouth and . «714 wer acts 
Bu eas · it was abſolutel) * in order 
to determine genuine effects of the reme- 
dy propoſed, that the patients mould, during 
the time of trial, be entirely debarred froni 
every ſort of recent vegetable, this eftrition 
Was deemed. fo ſevere, and lookec 105 like on 
ardin ing men's cures for the ſake of ex 
that: ar pag: a een murmut 5 1. 
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134 On the SCURVY. 
guſt}-and, of courſe, put a ſtop to the furs 
ther exhibition of the wort at the hoſpitals. * 
Orders were then iſſued to have it given on 
ſhip- board, while at ſea, where” no tempta- 
tions of freſh vegetables would offer to make 
che men uneaſy; and where it was expected 
that the patients would chearfully ſubmit. 
Bur hitherto; + no return has ever been 
made to the offices, either of the good or bad 
effects of the wort whether this hath ariſen 
from:diſobedience; of ĩnattention, is. not eaſy 
to determine; poſſibly, each may have had 
its ſhare 4 for; of all een thoſe who uſe the 
K 550 191 of. TO „ EXETEOATTEe90 53 ' fea, 


— 1 had 1 G of! a leber oo Dr. Harb, mu | 
che F th, 17643 ; Wherein he tells me, .* the 

wort er t:Plythduth and Portſmouth, with very 
125 ee {> . 
ut it is o Conceive, e patients, 

Funker the a Jo 10 e would 
'of grievous complaints. However, I am per- 
ca . ured-by a genileman, who himſelf made uſe 


the wort, that it may be taken, for length of time, to 
a e ee tay, "without prod 12 17s; wy 
nl effe&: wi 45 and by looki ng ihto an Swiet - 


conn the ach val: pi 673; / L 
the Baray's poet when 4 nurſe," uſed regularly;ta drink a 


of it eyery ing t ,, order 0 
1 
1763, which 1 Was fa- 


1 In a letter, dated 1 jth! 
vourad a Fo pena andere Was told; that 


that time none of the navy - ſurgeons had n any thing 
concerning the Wott; ot r. Tom engaged to 19 


me of the e particulars, a foon as return ſhould be mace 
| the-ofbce; 0 SNL 21 

But as "I never had the pleaſure of hearing form abi 
gentleman fince (it is now 23d June, 1766) J take it for 
 xrapted that nothing has been done in conſequence of the 
GENET order, nor.any report ever made. * 


| On che SCURVY. - 133 
ſea, are the moſt mati from innornion | 
experiment. (20808 
Bur 3 a8 1 am now, * edle 
quence of thoſe experiments which have been 
already made known to the reader, more 
than ever convinced that the cure of putrid di- 
ſeaſes in general, and that of the ſcur vy in par- 
ticular, depends greatly on the quantity of 
new air thrown into the blood from eafily fert 
mentable ſubſtances, I ſhould deem myſelf 
wanting in common humanity if I did not 
communicate this to the public, and make it 
my requeſt, that ſuch people as are concerned 
in Jong voyages may embrace ſome opportuni- 
7 giving the wort a fair trial; for until it is 
Ghprered by actual experiment, I ſhall ſtill 
continue to think, that this liquor bids as fair 
Fan the ſcurvy as the juice of any recent 
le. The experiment can occaſion no 
poflible danger, will be attended wielr very 
ittle expence or pains, and, if it ſucceeds, 
will make ample amends, in producing a dil. 
covery of infinite” — to the os 
part of mankind. 


Ir it be true what was publiſhed ig Derem- 5 


ber, 1762, taken, as is ſuppoſe fem re. 
turns made to the houſe of commons, that of 
one hundred and eighty-five thouſand men, raiſed 
for the , ſea. ſervice, during the late war, 

above an hundred and thirty thouſand | 
by diſeaſes, and that two-thirds of th hum 
has may e ſafely charged to the account of 


diſcaſes which. take dei ale 2 | 
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tion; ſorely, every motive of policy and hu- 
manity ſhould excite men to endeavour- at 


finding out ſomewliat to check this fatal and 


deſtructive diatbeſis; for if ſeamen could be 
preſerved from it, few other kinds of e 


would endanger them. 


Ton 2 fea life, Amp confidered,”is lo füt 


from being productive of diſeaſes, that it is 


found to be a .remedy' againſt ſome of the 


moſt dangerous kinds; and though habitual 


intemperance, and . expoſing them 
ſelves to heat and cold, may, and frequently 
do, cut ſhort the lives of feline; yet the 
great mortality to which the -crews of the 


King's ſhips are too oſten ſubject, ariſeth from 


infectious . owing to ſuch numbers be- 


ing crowded ether, and living ĩn eircum- 
ftances leſs clea Te Bader ee Sts een 
chants ſervice; where: the men breathe a 
air, and are in neral cleaner, and | 
cloathed, though by no means better; or per. 
i well, fed „das in the royal navy. -- 
HOEVER has read Dr. Lind's excellent 
8 on the ſcurvy, muſt be convinced that 
the principal and main prediſpoſing cauſe is Foy 
great a degree of moiſture in the waere, 
whether hot or cold, hut more eſpecially the 


latter ; und that the uſe Of fa diet, bad Water, 
. or foubuir, cun anly be reckoned at as ſceGhdar 


bauſer) lich will not of ch 


; 3 ; * #* "04 
F J FILL 44 4 Fx 64% * Y 
he diſedſee: 1 GI 150) Bin Enel 


- 
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— enen — dicourle on- the 


vou, in Medicine. 
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Tur manner in which excelſtve n 
b on the putrefacbive diatbe ſis, we | nba 
already attempted to explain; and have en 
deavoured to point out the moſt effectual me 

thods of preſerving the body from its ill effects. 
| Ir has been alleged, that this depends 

much · on keeping the ſurface of the bod 71 
ways warm and dry, by wearing e of 
clean apparel to abſorb the aqueous part of the 
rſpirable matter; and, at the ſame time, ma- 
king uſe of ſuch diet as will ſupply a fufficient 
ntity of that principle, u hich is known, 
from experience, to correct the morhid di ſpos 
fition; or tendency to putrefaQion.  *'' - 
Bor here a queſtion naturally preſents iefelfy 
where are the bulk of the crew, the poor 
common ſailors and marines, to get ſuch kind 
of diet; or how are they to be always kepft 
clean, dry, and warm, who, for the moſt 
rt, have: not a ſecond ſuit, but are obliged 
requently to lie down in wet cloaths,' and 80 
to p in damp hammocks ? paces 
To this it may be anſwered; let be in 
the navy' ce in the ſame regular, ex- 
act, and uniform manner as they are in the 
army; and let them be allowed, white at ſea, 
a daih portion of ſugar ; and 1 will venture 
to promiſe, that, in a time of war, we ſhalf 
2 fave ſome Hrouſhnds of oe _—_ 
Wha thinking on this fubjeR; > EBSG'b - 
ten Jamentc, that it has never been attempted 
8 the ſeamen F Such 
9 "NM 
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a ſcheme, as it would oeccaſion confiderable 
changes in the preſent naval ſyſtem, could 
not be carried into execution without ſome 
difficulty; but if it were once eſtabliſhed, it 
would certainly be productive of great and 
ſolid advantages, for it would attach the 


men firmly to the ſervice, and yore a 


great deal of deſertion, by infuſing more 


N that ęſprit du corps, Which 


s people fo. ſtrongly together; and it 
would without all manner of doubt, render 
the fleet much more healthy; for the great- 
eſt ſhare. of thoſe terrible putrid diſeaſes, 
that ſweep off ſuch multitudes of our ſeamen, 
take their firſt riſe from a want of neceſſary 
cloathing; a ſpecies of diſtreſs which num- 
bers of people, as things are now ordered on 
board the king's ſhips, muſt often labour under. 
Tux great importance of neceſſary cloath- 
ing may be plainly ſeen, by obſerving what 
happens to the commiſſion, warrant, and 
petty officers, on board the fleet; together 
with ſuch of the common ſeamen as are care- 
ful and provident, and pride themſelves upon 
being always neat and well cloathed. Theſe 


| people are ſcarce ever ſeized with acute putrid 
Yr 


eaſes, excepting by mere infection, and 
they are very ſeldom known to become ſcor- 
butick, to any violent degree, unleſs the gene- 
ral cauſe (exceſſive moiſture) be of a remark- 
ably long continuan ce. 
Now, the diet of all this ſet of men (the: 


- petty 


/ 
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petty officers excepted) * is preciſely the ſame 
with the reſt of the crew, . nothing bets - 
ter than the common! ſhip's proviſions ; and 
many of the petty officers fleep in a part of 
the ſhip, where the air muſt be even more 
confined than it is where the common men 


e eee 5 
FT only circuniſtances wherein the pe 

of whom-we have. been ſpeaking ul f 

fer from the common run of tlie crew, 

that they are well lad, and, for the moſt yur 

never want a little ſtore of ſugar. 1182 


Ir would lead me from my purpoſe to pur- 


ſue this matter any further; but the importance 
of it is ſo obvious, that I moſt heartily wiſh 
that ſome perſon, whoſe rank in life would 
inſure him. the public attention, would take 


the hint, and offer à plan for the regular 
cloathing of the ſeamen in the royal navy; the 


time being now come when ſuch a thing might 


eaſily be attempted: \the-navaLeſtabliſhment 


being brought ſo low, and the ſeveral com- 


manders fixed to their ſſips, for at leaſt ſome 
years, will give leiſure and opportunity for- 
trying if ſuch a ſcheme can be d into ex: 


ecution. 


Bur adh zho ita diene Be 
ver take place, yet the other part of the pro- 
po pay be caſily N and 1 a 8. 


WI 


. f 
N ” 
1 / 


If theſe 3 fare better than the reſt of the crews 

it muſt be all at their own expence; for the government 
provides nothing better for the officers 1 it oes for the | 
 "meaneſt perſon in the mo | 
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wiſh that ſuger or melaſſes may hereafter be 

allowed, as a part of ſea provi ſ ions. 
Tux expence, even taken at the higheſt, 
is too trifling; when put in competition with 
preſerving ſo valuable a part of the com- 
munity as our ſeamen; but I am convinced, 
that the government would rather be m 
by affording the ſeamen this allowance; for 

the ſavings-at the hoſpitals, which would; not 
thell be crowded in the manner they have of- 
ten been, would more than pay for all the 
ſugar expended at ſea. 
Tux reader muſt have already perceived 
the principle upon which it is propoſed to cure 
the ſcurvy by the uſe of freſb wort; but as I 
do not imagine that any perſon will take the 
trouble 'of making the experiment, unleſs he 
is almoſt as fully -perſuaded as myſelf, I am 
under the neceſſity of entering into a farther 


explanation of the reaſons which lead me to 


expect that this liquor will produce ſuch falu- 
.. NoTwiTasTAanDING'the many impudent 
aſſertions every day publiſhed in the common 
news-papers, which, among other much- 
boaſted remedies, promiſe not a few as pecu- 
larly ſpecific againſt the ſeurvy, & yet it 1 


If any of theſe noſtrums be ſpirituous tinures, the ma- 
terial from whence they are extracted, if it ever had any 
antiſcorbutic virtue, muſt be deprived of it by this manner 
of treatment; and the tincture itſelf muſt be ſq far hurtful, 
as every kind of ardent ſpirit is found to be extremely per- 
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ben hon; 0 pofition, not N to — : 


controverted, that the genuine 
has never been e to yield t — * 


medicines than to ſuch as are wound of freſb 


vegetables; + and provided they 
of ſuch a nature as will allow — to Fe taken 
freely, it is almoſt no matter what they are, 


Freſb, and 


The aid and the alcalgſcrnt, the mild and the 


2 the ſwe 


body, in. ordinary caſes, be fo ditfert. 
Tuts virtue, then, muſt be owing to ſome 


Property which they all poſſeſs in cammon. 
Tu experiments of the three preceding 


_” wes as J T apprehend, be aloe con- 
| clufive, 


t they! he 33 acide. ther are e ſufficiently "WE, from 


et and the bitter, all of them cure 
oo h their ſenfible ties be 
Peel rays their many 2 w/o 


experience to be uſeleſs, either as remedies or propbylathics, 


ut if they contain mercury, they muſt be as ſo much 

poiſon 3 for mercury breaks down the blood, blood, and deſtroys 
its texture, in like manner with the ſcorbutic acrimony. 
I The only places wherel meet with 725 like x con- 
tradition to the above aſſertion, are in ht of 
the Scurvy, and in the Hiſtory of the een TIE 
Ruſſians in order to diſcover the Ameriron coalts 
| Kamtschatka. | T6 

The firſt-mentioned author thinks that many 5 
were cured at Cumberland. harbour, in the iſland * 
merely by feeding on rice, and before they were ſupplied 
with any recent vegetables. See p. 83 of his treatiſe 

And in the laſt-mentioned book, the cure is entirely 
aſcribed to eating the fleſh of the ſea-cow. But the authors 
do not take notice, that the ſame e and warm 
weather, that induced theſe anima ſeek the land, muſt 
| alſo have thrown up a variety of vegetable productions, 
which the ſcorbutic patients would moſt greedily devoury 
without waiting for the doQar's directions 
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cluſive, in ſhewing that a property, conimon 


to all freſb vegetables, is, that when mixed 
with any anima! ſubſtance, and placed in the 


proper degree of heat, they preſently run into 


Fenmentation, and, in the courſe of that fer- 
mentation, throw off a ſubtile.vapour, or ſpirit, 
of ſurpriſing: activity, endued with a power 
of reſtoring ſweetneſs to putrid animal fluids.” '' 
Tus hath been ſo. clearly and ſo abun: 
dantly proved alteady, that there cannot be the 


| leaſt neceſſity for repeating wharMath been 


ſaid of it in the three foregoing eſſays; I ſhall 
therefore only mention, ſome circumſtances 
with regard to the cure, of the ſcurvy, which 
will afford almoſt a demonſtration that it de- 
pends on the change brought about in the di- 


ſeaſed fluids, by the action of the ſubtile, ac- 


tive, and penetrating ſpirit, which is gene- 


. rated during the fermentation of the freſh ve- 


getables, carried on in the firſt paſſages. 
Fist, the recovery of people in the very 
laft frages of the ſcurvy, is brought about in a 
Jurprifingly ſhort ſpace of time, provided the 
patients are but fully. ſupplied. with fre/b, vege: 
tables. This is ſufticiently confirmed hy every 
account of the ſcuryy that we meet with; and 
John Waodall, an old Engliſh ſurgeon, “ who 
Although Moodallwas a. man of great eminence in his 
day, and of no inconſiderable merit as a writer, yet his book 
appears to be very little known. The only places where I 
ſee it mentioned, are in W;/emar's preface, and in the pre- 
face to Turner's ſurgery; but it is not ta be found in Hal- 
ker's catalogue, neither in Heiſter's Bibliotheca Chirurgica; 
„ W IO BY & 90034543 5453 $055 nn 
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®hath left us a very accurate deſcription of the 
diſeaſe, paints this ſalutary change in a very 
ſtriking manner, by ſaying, That to any 
man of judgment it may ſeeme a ee 
„ how a poore miſerable man, co 
lande from a long voyage, even at the 
of death, namely, ſwolneè ſometimes to aft 


exdceeding greatneſſe, not able to lift a legge 


„ over a ſtraw, nor ſcarce to breathe, by: 
*©. reaſon of ſtrong obſtruction, yet, in a feu 
* dayes, ſhall receive the fulaeſ of former 
=. gr gg: yea, with little or: n _ Ab 
Rall 66 Niere N 
Sonkxx this change 5 b be Wrou⸗ ohe by. 
PS EO of amazing activity, and Ap not 
depend on a ſaponaceous, attenuating, or rg. 
ing virtue; for in the. ſcurvy the ** crafts" 
the. boats is broken. and deſtroyed by the ſeor= 
* butick putrefathiom,” and certainly never. 
can be reſtored: to a ſound ſtate, b by: being 
further attenuated and [reſolved ; neither 
have we n time, in dy cafes, for 
tart 7 6 N 7 RI Bt the 


nor, whict/5 is Kill be to be bed oh Lind" Bib 
theca Scorbutica:; ' notwithſtanding: that Wacdall hath" left's 
very excellent diſcourſe on the ſcurvy, his eee of, . 
which appears to have been drawn from his own; obſ, 
tion, and his method of cure founded ofi experience,' 100 Ke 
ſerved both at ſea and in the army. For kweſe reaſons," T 
am perſuaded that the reader will; be pleaſed to ſee an e. 
tract from this part of bis works, which conſiſt of ſeveral 
diſcourſes on * chemical, hafmaceutical, and chi 
rurgical ſub printed originally*at- different times bal 
all cam rs by mel, and fe: publiſhed in a thin fol 4s . 
the year N with a dedication to King Charles, under 


the title of The Chirurgean's Mate, or ſaws, A and domeſtiche 
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& the putrefactiue acrimony to be diluted, and 
& obtunded by the watery and mucilaginous 
parts, and carried out of the body by the ape- 
* rient quality of the vegetable juices.” Nor 
does the mechanical action of ſcouring and 
clean ſing the furred and obſtructed paſſages of 

& the machine,” * at all correſpond or agree 
with the appearances that attend the progreſs of 
the cure; which is always found to depend on 
vegetables only ſo far as they are freſb and 
. capable of mg a large proportion of the 
antiſeptic ſpirit ; for although the dry farina- 
cea, when mixed with the animal juices, fer- 
ment very readily, yet both reaſon and expe- 
riment ſhew, that they will not do it with ſo 
much eaſe, nor produce ſo much air, as the 
freſh ſucculent vegetables ; therefore, not- 
withſtanding that bread, without any other ve- 
2 aſſiſtance, will ſerve, in ordinary ca- 
es, to raiſe the common and neceſſary ali- 
mentary fermentation, and produce enough 
of the antiſeptic vapour to preſerve the juices 
in a ſound ſtate; yet if a putrid acrimony hath 
once taken place in the conſtitution, the crude 
and dry farinacea are found quite inſufficient to 
conquer it; and there is then an abſolute ne- 
 cofſity for throwing in a large quantity of freſh | 
vegetable juice, not ſo much to obtund and 
— the putrefactive 1 fe its muci- 
inous quality, as, by its fermenting in th 
bowels, 9898 * of the ſubti le 
ſpirit, which ſeems to be the only thing fle 


* See Lind on the gcurw, p. 304» 306. 
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ble of pervading, i in fo ſhort a time; the moſt 
intimate receſſes of the whole vaſcular ſyſtem, 
and of totally changing the corrupted mature 
of the entire maſs of fluids. $ 
SxconDry, the liquors which Have: Eb : 
pleted. their firſt ſtage of fermentation, . and 
thereby loſt much of their Fed air, though © ' 
they are found uſeful as preſervatives, will none 
of them cure the diſeaſe: Cyder, which ap- 
pears to have a greater 1 of antiſcorbutre 
virtue than any of the common ferrhented li- : 
quors, is generally ſtopped ſooner in its career 
of fermentation, and contains the more Ken _— 
air on that account“ 4 
Kain, acids, both iind 25 ves = 
getable, and ardent ſpirits, t which contain 1 
- little fixed air in themſelves, and check the ali- I 
mentary fermentation, are found to be, the 
firſt, uſeleſs and inſignificant, and the ſecond ; 
extremely hurtful,” in the diſeaſe. TAPES 
15 65755 the whole, then, it a afely be. 9 
repeated; that the cure of the ſcuruy depends 
on the 8 quality in the" weinten | 
1755 00 . IN 19 WW; - Ad 


See the note i in page I15 . 
|  Cyder has been tried at 1 on the ene of - 40 
Dr. Huxham,. and he tells me, in the letter mentioned in a 7 
. Noten chat it Was uſed i in the navy. with: Flak +, 


+ * Experience has abundantly ſhewn, that th 12 
„ Falis, Blix. Vitrioli, and Vi rmegar ) have: not ba 
2D to-prevent/this diſeaſe, much leſs to cute it Eind, : 
8 * 47% 3 | 
. 1 1. Ti is ftrongly proved by the remarks of governor x 
5 in his account of the voyage to Boy OOO 
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_ Any this being the caſe, we have only to 
find out a ſubſtance which may be preſerved - 

for ſome conſiderable length xy time, and yet 
ſhall contain materials for raifing a fermentation 
in the bowels like that raiſed by freſh vegeta- 
bles ; and then, in all human NEL ws we 
ſhall have a remedy for the ſcurvy always in 
readineſs. 

Sven a vegetable ſubſtance, it is preſumed, | 
is common malt. 
_ Grain, after it is malted, differs widely 
from grain in the crude flate; by the germina- 
tion, drying, and flight torrefaction, its natural 
viſcidity is deſtroyed, it acquires an agreeable 
faccharine taſte, and the farinaceous part i 
attenuated as to be rendered ſoluble in water. 
_ Faesn wort, or infuſion of malt, is a liquor 
ſimilar to the recent Juices of the ſweetwegeta- 
- bles; fermenting readily like them, and being 
preciſely of the ſame mild, Haponaceous, and 
1 e nature. 
War then ſhould hinder it from produ- 

cing the very ſame effects? and, as it may be 
taken in as large a quantity, with as much 
ſafety, and with as little diſguſt, there can be 
nos reaſonable. opjection to its being given. 
All that remains, then, is to put it to the fair 
trial; and this 1 certainly ſhould have done, 
| long: ago, if an opportunity had ever preſented 
itſelf. 

Bur che ſame objections that were made at 
the naval hoſpitals, muſt always be made, as 
often as the ex periment is attempted on 85 


therefore 


4 whenever it ſhall be be fad tried, it 
muſt be at ſea. 

Ler me then again requeſt, that ſuch of my 
readers as may have opportunities, will try the 
effocts of this liquor: and this is a matter of 
ſuch importance, as to render it well worth the 


as beſtowing of ſome expence and pains ; for if 


the wart ſhould be found to anſwer, it will 
undoubtedly be the means of having che life of 
many a brave fellowẽp- 

For malt, as I am aſſured by the deb 
with proper care, may be preſerved ſound and 
good for. years; ſo that if it were previouſly 
well aried, packed up in ſmall caſks, and ſtow-- 
ed in the bread - room, or ſome very dry part 
of the ſhip, it might be carried to fea, and 
kept for any length of time that would be re- 
quired, even in the longeſt voyages; and as 
there need be no very large quantity carried; 

it would not incommode the ſhip: by its bulk; 
| fince I do not mean, that it ſhould be-given 
as a part of the Common diet, in the way of 
preſèrvative, but only to ſuch as are actually 
fick ; when the malt is to be ground, and 
made occaſionally into wort, as i may happen 
to be wanted. - 

Tux method in which I oak propoſe | 
the wort ſhould be given, is, to boil it up into 
a Dauner with the doi, e of the 

9 dried 


|  ® The Baſt-India Company would do welt to order title 
malt to be. carried out in. thein ſhi s, and give poſitive di- 


rections. to have trial made gf its effects, as there never fais 
, 19” ol 


to be abundance of 1 during the courſe of 
voyage s. 
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dried fruits that are uſually carried to ſea; then 
let the ſcorbutic patients make at leaſt two 
meals a- day on this palatable meſs, and let 
them drink a quart, or more, if it ſhall be 
found to agree (always beginning, however, 
with a ſmaller doſe, and gradually increafing _ 
it) of the fre/þ infuſion,” in the courſe of the 
twentyrfour hours. 
I xs moſt likely effect will be to open the 
belly, a moſt àgreeable citcumſtance to the 
poor-ſeorbutics (in whom obſtinate coſtiveneſs 
is a very common fymptom) and exactly 
ſimilar to the maus aperandi of the moſt 
powerful green antiſcurbuti ag.. 
Bur like them too, if taken too liberally, 
it may occafion griping, and immoderate purg- 
ing; When this happens, the doſe muſt * 
leſſened, and ſome drops of the acid thxir of 
vitriol may be given with it, in order to 
check che too great tendency to fermentation, 
and make it fit eaſy on the ſtomach.  - 
+, AND it is not only in the curvy, but like- 
VWiſe in acute putrid diſeaſes, that I expect the 
wort will be found of ſingular ſervice. In all 
ſuch where the putrefactive acrimony ſeems 
to be unaccompanied with any pecukar pefti- 
-denttal- taint, it promiſeth to produce very 
good effects, from the principles already laid 
down ; for as moſt of theſe imple putrid di- 
ſeaſes ariſe from an accumulation of ſharp and 
..* Kgorupted matter, in the. firſt paſſages, ſuch 
medicines.as will difute, obtund, and above all 
ferment, and, in that action, produce a ſuffi- 


- 
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ciency of the antiſeptic vapour to ſaturate and 
ſweeten the putrefactive colluvies, bid the TRE 
eſt to give preſent relief. 

IN theſe caſes, the wort may ants” A prin» 
cipal part of che ſick perſon's diet; a thin 
panado for meat, and the plain infuſion, aci- 
dulated with lemon or orange. juice, if to be 
had, if not, with 8 hd of vitriol, for che com. 
momdrink. I 

And this will bring inge as near as — 


circumſtances 'and Rn Will allow, to the 


very ſucceſsful” practice of the celebrated De 
Haen, at Vienna. In acute, continual, putrid 
fevers, his method is truly |Baerhooviime and 
"of mple, conſiſting only in ſupplying the pa- 
tients liberally with caten or barley gruel, ſweet 
ened with honey, and made of different de- 
rees of thickneſs, according as he intends it 
for meat or for drink; though, in ſome ca- 
es they are indulged with fleſh broth, made 
very light and thin, - If the belly is not made 
ſoluble by the gruel alone, he occaſionally 
mixes a little cream of tartar, or mtre ; He 
medicines are all of the freſh fermentable kind; 


FJlawers, leaves, ſucculent-rodts, and-ripe'fruits, 


made into decoctions, or infuſions, accordin 
to the nature of the different materials: An 
his only cordials are decoRions of "bread, 
made palatable: by the addition of the, more 
N kinds of fruit, When in ſeaſon, or, 
at other times, by che ſame, preſerved, and 


made into jellies, ſyrups, or what is uſually 
called Jan; j Peg naw and then ſome (mall | 


© doſes 


— 
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doſes of the milder antimonials, or ſome of the 
neutral ſalts : Nor does he ever give his pa- 
tients any of thoſe trifling and inſignificant mix. 
tures Which fill up the German diſpenſatories. 
Bux theſe plain, ſimple, and pleaſant reme- 
dies, he finds the extraordinary ſickneſs and 
nauſea, which attend all theſe putrid fevers at 
the beginning, is preſently allayed ; infomuch, 
that he ſcarce ever thinks of giving an emetic. 
The tormenting*thirſt is ſo effectually relieved, 
by theſe diluent, mild, and ſapohaceous drinks, 
that the patients 'yery ſoon "an to.complain 
of it; and by their power, likewife,” the pu- 


he 


trid acrimony. which occaſioned the diſcate, iS 


2 gbtunded. and corrected, the diſturbed 


— . ; 


efions are preſently reſtored to order, and 
the whole maſs of humours preferved from 
corruption and diſſolution: Hence, patients 
With petechial and miliary eruptions, proceed- 
ing from a diflolved ſtate. of the fluids, are 
rarely to be ſeen in the hoſpital that De Haen 
has the care of; neither are his patients afflicted 
with violent vomiting or purging, the acri- 
monious matter being ſo early. corrected, that 
even the appetite 2 — returns, during 
the very courſe of the fever“ 
DE HAE N, agreeably to the common 
theory, makes the virtue of all theſe things to 
depend on their producing acęſcent cbyle.; but 
how liable this way of accounting for it is to, 
objections, the reader hath already been in- 
th Hy is th account of a mn 
| | _ quality, 
7 De Han, Ratio Medendi, in capit 10 & TY 
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quality, and on their producing much of the 
antiſeptic vapour, that all theſe things perform 
ſuch wonders and if they actually do per- 
form them, there is all the reaſon imaginable 
to expect that the wort will not eome far 
ſhort : I do therefore again moſt earneſtly re- 
commend a trial of it, in the acute, as well as 
in the chronic, putrid diſeaſessk 
ALTHOUGH I have all along inſiſted on the 
wort, as thinking it comes the neareſt to the 
freſh juices, in every reſpect, yet, whereas 
is not at hand, I would recommend that melaf- 
es, hmey, or ſugar, | may be tried, diſſolved 
13 Tiſof's Avis au Pruple, the reader will meet with 
many inſtances of the good effects of freſh vegetables in pu- 
trid diſeaſes, particularly the dyſentery ; a diſeaſe, which 
vulgar prejudice has often aſcribed to the eating of fruit: 
One inſtance is ſo very ſtriking that I cannot e tran». 
ſcribing it. —In the year 1751, the putrid dyſenteryymade 
great havock in Switzerland, and in the ſouth of France. 
s The diſtemper having nearly deſtroyed a Swiſs regiment; 
the captains purchaſed the whole crop of ſeveral acres of 
« vineyard; there they carried the ſick ſoldiers, and ga- 
„ thered the grapes for ſuch as could not bear being car-. 
'_ «© ried into the vineyard; thoſe who were well eating no- 
% thing elſe. After this not ene more died, nor were any | 
« more ever attacked with the dyſentery.” See p. 342 of 
the tranſlation, by Dr, Kirkpatrick. | 8 
f Dr. Cullen, who has very ſanguine expeHations from 
the wort, thinks that ſugar bids fair to cure the ſcurvy, as 
well as the wort : And it certainly does ſo; for the ſame 
reaſons that lead us to expect that the one will prove a re- 
jaws, hold good, in almoſt every circumſtance, with re- 
gard to the other.. T 
Neu ſpruce-beer is known to be a moſt powerful anti- 
ſcorbutic; but this virtue ſeems to depend chiefly on the 
welaſſes that is mixed therewith, .in order to make it fer- 
gg 1 6 Ih e ee ment: 
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in a due proportion of water (about four to 


one) and given in ſuch manner as may be 


# r moſt e and convenient to the 


tients. 5 
Tux method in which it is propoſed to pro- N 
pare the wort, is, to take one meaſure (ſuppoſe 


à quart) of the round malt, and pour on it 


755 meaſures of boiling water; ſtir them well, 


and let the mixture ſtand, cloſe covered up, 


for three or 8 hours; 5 which, ſtrain 
offvhe li | 
Ir m 3 brewed, in bot weather eſpeci- 


| ally. freſh every day; for if it be allowed to 


grow vapid, or ſouriſh, it will not only be 


unpleaſant, but uſeleſs, as it would not-then 


run eafily into fermentation ; but when. per- 


fectly freſh, there cannot well be a more pa- 
latable kind of d rink, and I dare ſay, that, in 
general, it will ſit light and eaſy on the ſto- 


mach. | 2 
Ir what hath been urged ſhall be found of 


ſufficient weight to engage any gentleman in 


2 trial of the wort, all that IJ have further to 
requeſt, is, that he will, previous to its ad- 

3. e and particularly. note 
4. don 


for I apprehend that a decoction of dried fir-tops, 


alone, would no more cure the ſcurvy, than the decoction 
of any other dried vegetable, great variety of which have 


Dera tried, but always without ſucceſs. See the appendix, 
No. 5. 
Honey, on the ſame principle, muſt be a good antiſcor- 


butic, and, as ſuch, may be recommended to officers, a 


others who can carry it conveniently, to. eat. ſome daily, 
which would, in all probability, keep off the extreme coſ- 


| tiveneſs to which people at ſea are ſo very liable. 
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down the caſes in which it is given; deſcrib- 
ing with accuracy the ſeveral ſymptoms, and 
relating fairly, and with candour, the progreſs 
and effects, from time to time; and let theſe 
obſervations be communicated, either to the 
public at once, or to the author at Dublin, . 
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Worx which treats of the ScuRvY: */ 


TH 1 * with lamenting, ** That none of 
| LENS 755 45 countrymen had, out of their 


« to ſet down to poſteritie the true cauſes, 


<< ſignes, and cure thereof; neithet left any 
e caveats, inſtructions, or experiences, for 
e the prevention or cure of the fame,” He 


therefore declares his intention ** of inform- 
ing the chirurgeon how he ſhould demean 
« himſelf, to comfort his patient at ſea, 10 
that moſt dangerous diſeaſe: which, 


tells his reader, “is a diſeaſe of the 7 5 


„hereby it is ſometimes wholly ſtopped, 
% and ſometimes only diſtempered.” 


Havixs beſtowed a paragraph or two on 
the different names of the diſeaſe, he goes on. 


to treat of the cauſes, ſigns, and method of 
cure, expreſſing himſelf in the following 
terms. ö 

KS. 8 Taz 


| RO 9 fem . N af e 8 


Berge Pegel his. diſcourſe on he "ug 


experience, taken in hand ſincerely 
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Tux cauſes are ſo infinite and unfſearcha- 
5 ble, as they far exceede my capacity to find 


them out: Some men conceive this di- 
feaſe happeneth unto ſeamen only through 
their being long at ſea without touching at 
land, as at their coming on land, they pre- 
ſently grow ſtrong again, and are, by the 
very freſh aire, and freſh food, cured, 
without much other helpe. The chief 


cauſe thereof is the continuance of ſalt diet, 
which 18 not to be avoyded at ſea,” want of 


ſufficient nouriſhment, and of ſweete Wa- 
ter; and alſo for want of aqua vitæ, wine, 
beer, or other good water, to comfort and 


0 


warme their ſtomachs withall. _ b 


- 


_** ANOTHER cauſe of this diſeaſe, | to the 
ordinarie ſorte of poore men, is want 


of freſh apparel to ſhift them with; 


which, indeed, among poore ſailors, eſpe- 
cially a ſorte of them that are careleſs 


and lazie of diſpoſition, is too frequent; 


partly alſo by not keeping their 5 900 
ing 


o 


* 


6c rel ſweet and dry, and the not cleanſi 
and keeping their cabins ſweet ; this allo, 


ingendreth. and increaſeth the infection. 
Some charge biſket as a cauſe of the ſcuryy, 
but I am not of their opinion; ſome ſay, 


inordinate watchings are the cauſe thereof; 
* ſome ſay, extreme labour, wanting due 


nouriſhment ; ſome alſo. affirm cares and 
griet to be the cauſe. thereof; others affirm, 


the very heat of the ajre, reſolving the 
ſpirits. But what ſhall J amplify farther? 


SF. JOE 


* 


APPENDIX | wy... 
& for it is alſo true, that they which FORD all 


<< the helpes that can be had for money, and 
+ take as much care as men can deviſe, are, 


CTY even by the evil diſpę ofition of the aire; and 5 7 I 


c thecourle of nature, ſtrooke with a ſcurpie, 
C1 yea, and die thereof, at . and. land 
r 
| ** Tax fignes of the ka are 66. a8, ä 
“ namely, a general lazineſs and evil diſpo- 
4 fition of all the faculties and parts of the 
* bodie, ſaving the ſtomach and appetite, 
** which oftentimes 1s greater than ordinarie, 
* with them, for à long time. 
A p1$8cCOLOURING of the ſkin, as if it 
c were. fouler than ordinarie, with ſpots 
te darker coloured than the reſt, and fome- 
++ times alſo darkiſh blew ſpots,” 1 
«© A peveR at ſea commonly ends in ** 
** ſcurvy; wherefore, beware of too large 
bleeding, which oft increaſeth the mow 
6 and maketh it incurable. 
Aso itching, and aching of the limbs, 
4+ are ſignes of the diſeaſe. :. _ 
* SOMETIMES, alſo, the legges falling: ar 
0 1 and drying. and the calves. of the 
15 Cc) legges 
* In the 1 of the year 1760, * an unuſual, epi- 
« demic, and real ſcuryy prevailed over the county of 
« Southampton. Its influence extended itſelf ſur gy 
ce to the ſhips at Spithead, and to ſuch as were > hve 


cc on the coaſt. It attacked ſome hundreds of the Prenck 
cc priſoners both in Wincheſter and Porcheſter caſtles; nor 
were families living at their eaſe in the country exempted N 
« from a light attack; nay ſome few e were af⸗ 
66 flicted with it in a high eh Ling's e 
on fevers and infection, p. 28. 
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= 73 


| Mi moderate ſwellings of the | 


legges growing hard and dry ; as alſo 1 im- 


egges. | 
„Aso the legges and thighes diſoldived 
into frekells or ſpots, of a dirty, brown, 


fad colour, much like the colour of a an- 


grenated or mortified member. 


©. STINKING of the breath, greate obſtruc- 


tions of the liver, or ſpleene; or both ; and, 
in the exerciſe of their bodies, their limbs 


and their ſpirk failing them. 


* $SHORTNESSE and difficultie of breathing, 


"eſpecially when they move fene but 


lying ſtill, find little griefe or pain. 


N Ink eyes of a _ colour, or like . 
dark violets. 


-- + GREAT ſwelling of the lier den 


and all over the body; paleneſs, or a foul 


pale colour in the face; ſwellings in the 


gums, rotteneſſe of the ſame, with the iſſu- 
ing of much filthy blood, and other ſtink- 
ing corruption thence ; looſeneſſe of the 


"teeth : Alfo ſome are übte with ex» 


treme coſtiveneſs, that, for fourteen days 
together, they go not to ſtoole once ; alſo 


many have ſtoppings of the urine, or, at 
the leaſt, making leſs water in two days 
than the partie drinketh in one. ö 

** A coLDNESSE and ſtiffneſs of the ſinewey 
parts chiefly of the legges; ſome allo have 


their muſcles, yea, and the finews of 


their thighes, arms, and legges, ſo waſted 


away, that there feemerh to be left dy. 
the ſkin covering the e 1 


* 


_ —— x 


WW c 


6 
* 


fore goes on to direct the uſe of ſuch things, 
as are uſually carried to ſea; namely, wine, 
„ ſugar, ſpices, and other comfortable things, 


“ that the men have in due ſeaſon; and, 


{i 
and ſee that their cabins be ſweet, and their _ 


E in opening obſtructions, it is therefore fit; 


"AP 2K ND * * 0 
4 La it is manifeſt, that diverſyt of 
thoſe which have been opened after death, 
have had their livers utterly rotted, ace 
% have had their livers Cnc to an excecd® = 
ing greatneſſe; ſome, the f pleene extreamly - 8 1 4 


* K 


46 ſwolne; others have been full of water 
others have had the lungs PR and | 


: + 0d 


ſtunk gyhilt they have lived. 1 F 
0 60 THESE and diverſe other fignes, to0 many | 1 


| « for to be mentioned here, do affſict port 


ſeamen, which are often paſt man's helpe, 
CC 


in juch time and place as they happen; le 
% cure whereof only reſteth in the hands of _ : | 
« the almightie.” j 

AFTER 3 Ecthius all Vi rind as © 
writers on the diſeaſe, and taking notice of the 


indications of cure as laid down by them, he 


ſays, he may ſpare his labour, in writing .4 
© what broths or herbes can ſerve beſt, where | 
e no freſhe food can be gotten.” He chere 


** which the chirurgeon ought to take care 


* moreover, he ought, morning and even- 4 
ing, to ſecke for poore and weake men in 
6 their cabins, or, ſo ſoone as they are mi. 
<< ſing at their meſſes, to enquire for hem, 


<< proviſions according.” - 
** AND whereas the firſt part of this nen 


1 


a APPENDIX. 
« in the beginning of the griefe, to 0 


opening clyſter ; then the next day, if the ; 7 


party be ſtrong, open a veine; but beware, 
“as is ſaid, of taken away: too much blood 
e at once. * 
Is, the diſeaſe be anended with owolling and 
| fullneks he adviſes a purge; and then orders 
to make the patient ſome comfortable ſpoon- 
meat, namely, an oatmeal caudle, with a 
little beer of wine, the yoke of an egge, 
e and fome ſugar; or a broth, made with _ 
5. £ currants or other fruite, with ſpices and ſu- 
gar; and, for drink, barley water, with | 
« ſome j Juice of lemons, if it may be had, if 
not, with oyle of vitriol and ſugar. 


FF Tn E juice of lemons is a precious medi- % 4 


t cine, and well tried, being found and good; 
& let it have the chief place, for it will well 
« deſerve it. It is to be taken twice a-day, 
* a ſpoonful or two with ſugar.” In want 
of i it, or the juice of /imes, oranges, or ci- 
trion, or the pulp of tamarinds, give . oyle of 


„ vitriol, as many drops as will make a cup 2 


« of beer or water ſower a little, as it were, 
and add ſugar, or ſome ſyrup : A decoc- 
c tion of biſket, and therein almonds ground, 
« with ſugar, and a little cinnamon or roſe- 
v water, is a very comfortable drink to be 
6 taken now and then to refreſh the ſtomach.” 
He proceeds then to give directions how to 
ſweat the patients, and how to relieve ex- 
treme coſtiveneſs; next, he directs lotions for 
the rotten gums, and orders che ſwelled limbs 


A 


A 


Pl 


* . 
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to be fomented with a weak lixiviums :B6iled 
up with ſome of the :diſcutient and warmer 
kinds of herbs, and afterwards td be :riibbed 
with particular ointments that He mentions,: 
In che cure of ſcorbutic ulcers; he remarks, 
that until the obſtructions-in the liver: and 
ſpleene, be removed, theſe ulcers give no 
place to good healing; and therefore ad- 
viſes all ſharp and violent: medicines tõ be 
0 ſhunned; and nothing but ſoft and ano- 
„ dyne things to be a ld for otherwiſe, 
c you will not only firive againſt the fireame, 
but put your patient to needleſs dee, 
<« and thereby inereaſe his diſeaſG. 
„% A rOULTICE of biſket, boiled up in 
<« beere or wine, applied warm, will won 
derfully comfort a weak limb, and afſwage 
pain: But fattie things muſt: be forBarne 
in ſome caſes; name 9 the pain is 
e ſharp and quick, leſt you cauſe putrefaction 
© and ſuppuration of the humours againſt 
your will; yea, and rather uſe acetohs mie 


cc 


© dicines and anodynes.“ 306 21 155 4 
Tus extract * Wada was mar 
of ſome obſervation! : HY any 


TERRE are many good:thinjs for the üs 
Ho wrote in other parts of his:book; ; his nies 
thod of treating wounds, hoth common and 
8 was judicious and ang weg his dreſ- 

ugs being, for the mat Part, Ve 

chiefly dry lint, CEE 22 
Nane er e e e t 
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CI 
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Wrrn regard to fractures, he was an ene- 
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my to long rollers, or tight bandages. | 
| n * . he . uſe 

of the 'croſs-ſtitch, to keep down the fleſh 
over the end of the ſtump; and he knew how 
to reſtrain the bleeding, by tying the veſſels. 

H was the inventor of the trefine, which he 
ſo named from its three extremities (a tribus 
Fnibus) each ſerving a different purpoſe; and he 
Was ions uſe man who introduced the enemata 
fumoſa'; pro alſo to throw up, in this 
m_ . and the like, hs the in- 
teſtines, in order to cure obſtinate fluxes, and 
other diſeaſes of thoſe parte. 


No II. | 


\ NoTw1THSTANDING the haſty condemna- 


tũon of the wort at the naval hoſpitals, I cannot 


help ſtill entertaining a favourable opinion of it, 


as a remedy againſt the ſcurvy and other pu- 


trid diſeaſes; and in order to ſhew that my 
expectations are not ill founded, I take the li- 
berty to publiſh an extract of a letter which 
Sir Jobn 3 was pleaſed to favour me 
with, ſoon after the publication of the firſt 
edition; it is dated 14th May, 1764. 
In nay tot be amiſ. in this place to inform the reader, | 
that I have found, upon trial, that obacco-ſmoke, thrown 
up in the way of clyſter, effectually and immediately de- 
ſtroys the aſcarider. And this I was induced to try upon 
the recommendation of Mr. Turner, ſurgeon at Liverpool. 


See his letter to Dr. Fotbergill, in the ſecond volume of the 
Loudon Medical Obſervations, © 0 
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„ Sou time ago a per of your's was 
* put into my hands, to the uſe that 
might be made of malt in the cure of the 
66 en ſcurvy; I was confirmed in the fame 
notion, "a finding that unfermentable acids 
«© were not the his, and that a ſhip's crew 
„ never ſuffered by that diſtemper in any 
« great degree, ſo long as the 8 plentifully - 
« ſupplied with wine, ſmall or other li- 
ws om. which had not undergone a complete 
© fermentation. During the late war, cap- 
<« tain Campbell (who had made the long 
te voyage with lord Anſon) then commanding 
e Eſſex, told me, that once upon a lo 
“ cruize ſeveral of his men had fallen ill of the 
% ſcurvy, and that he had cured them all on 
os _ 5 taking the diſeaſe early, and feed - 
« ing the ſick chiefly on a ſcotch diſh, called 
* mu my to which he added ſome wine and 


<< ſugar. Captain Campbell was led to this pure - 
ly from the notion of ſooins being a cooling 


** and light fort of food; but at that time ] at- 
© tributed the virtue to a mild acidity, produced 
by Xa begun fermentation. According to 
« your. principle, the fal effect of this 
« mefs muſt —_ to the factitious wi, 
<< put into a way of being eafily dife 
„ of which the fooins are 
6 e. 

A LARGE quantity of water is added to 
« the meal, and put into a wooden veſſel in a 
<< warm place; ; the fermentation is allowed to 
go on n then the 
Tort | Water 


\ 
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water is poured off, and evaporated: on the 
** fire'to the. confiſtence of flummery, from 
© which the ſooins only differ in becoming aci- 
© dulous by the fermentation. Captain Camp- 
* bell obſerved, that the fermentation: never 
5, ſucceedediſo well as chen it was performed 
* ina wooden veſſel, which was agreeable to 
my experiments, and Ido not doubt, but 
< it proceeded the better. from the water's 
being ſomewhat putrid. | 
„ Wu Ar comes ſtill nearer to your pur- 
t poſe, is an obſervation that J had this laſt 
ee winter from Dr. Mounſey, on his return from 
4 Ruffa. He ſaid, that all the common peo- 
<< ple there, and eſpecially the ſailots and fo 
“ diers, uſe a liquor which they call quaſs, 
* and which they reckon. very ſalutary, and, 
<« in particular, good againſt the putrid ſcurvy, 
5+ to which they are greatly ſubject. 
The quaſs is a dough compounded of malt 
* and rye- meal, which they bake in ovens, 
and then infuſe in water, tilb a fermentation 
* begins, and. continues about twenty-four 
* hours. This liquor, he fays, is then drunk, 
** 18 acidulous, and not unpleaſant. Dr. Moun- 
told me further, that upon reading my 
book on the diſeaſes of the army, being 
then at Moſcew,, he had-inquired. at all the 
< Jails in that city, as he afterwards did at 
% Petex/burgh, but could not find that the 
**.diſtemper,. which call the jail or hoſpital 
<<, fever, was ever known in theſe priſons, al- 
G * though they were W pretty full, and 
— not 


K 
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cc not more ef than in other places 2 
This immunity from that fatal diſeaſe, the 
doctor attributes in part to the greater uſe 
* of vegetables, to the eating of rye-bread, 
c and: to the guaſs , which thoſe unhappy 
people have. ſupplied to them in great 
„ abundance,” 555 fans 


” = 
» 
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No III. 


TH ar wort may be taken with the greateſt 
ſafety, and that it is not apt to produce any 
bad effect whatever, will appear ſufficiently 
from the following letter; which, at the ſame 
time, thews how much may be done with 
reſpect to warding off. the ſcurvy, by the dint. 
of mere reſolution. 21 5 
_ I rxcelveD it from captain Bray, a com- 
mander in the royal navy; he had been de- 
fired to make uſe of the wort by a brother of- 
ficer, who alſo wrote to me for further direc- 
tions for his friend, but with ſuch an imper- 
fegg account of the caſe, that J imagined there 
might be a ys ts; of gout or. dropſy, 
and therefore defired to have a particular hiſ- 
tory of it from the captain himſelf. . * 


SIR, Dal, June 18th, 1764. 
_ © I recex1veD your obliging letter of the 
** gth inſtant; am perſwaded that my com- 
5+ plaint is an inveterate ſcurvy, which, I ap- 
“ prehend, you will readily agree to, when 
you have read the following account that 
« J ſhall give you a FL ION e 
n © DINCE. 


ce 
2 
cc 
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66 
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cc 
cc 


ing the greateſt ont the day, I was at 
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Since my firſt going to ſea, is now thir- 
cc 


ty-three years, and the firſt attack that I 


had of this diſorder was in the year 1741, 


after being reduced very weak and low, by 
a fit of illneſs off Cadiz. Before I could re- 


cover my ſtrength, I was attacked in ſuch 


a manner as almoſt to confine me to my 


bed, my legs ſwelling to that degree, that 


I was obliged to borrow ſtockings, my own _ 


being too ſmall. Notwithſtanding the con- 
dition that I was in, kept conſtantly walk- 


that time acting lieutenant of the Saliſbury; 
and the fleet, under admiral Haddock, com- 
ing down from Mahon, doctor Lidderdale, 
who was phyfician fo the fleet, being an 
acquaintance of mine, I ſent for him; he 
adviſed me to go to Gibraltar by the firſt 
ſhip, telling me, that it was impoſſible for 
me to recover at ſea; but like all young 
ople, I would not liſten to it, and was 
etermined not to go in. Being juſt ſuper- 
ceded by the admiral, and had his promiſe 


of being made into the third vacancy that 


ſhould happen, which promiſe made me 
determine, if I was alive, not to be out of 
the way. My good friend viſited me of- 
ten, and, by his good preſcriptions, and 
the indefatigable pains I took in walking, 


in about two months, altho' at ſea, I was 


ſo well recovered as to go on board the ad- 


miral's ſhip, and continued three months 


at ſea in her before we returned to Gibral- 
| | 8 * tar « 


* 
66 


cc 


IN 


APPENDIX 167 


Dr. Lidderdale has often ſaid; that 1 
nl : the only inſtance that he ever faw re- 
cover at ſea, from ſo bad a condition. 


Tut next attack was in the river K. Law- 


cc 
cc 
cc 


«c 


66 
cc 
66 


6 
Cc 


66 


cc 
cc 


- cc. 


cc 
.CCc 


PTY 


de 


ge 


(6 
ce 1 


into Phmouth ; at which time my lege be- 


cc 
cc 


66 
c«c 
46 


ſeldom on 


turn from Quebec, had leave to be a 


rence, after the reduction of Loujſbourg. 


We wintered at Halifax, where we were 


bound faſt in ice till A 3 and having 
very few + e off /oourg, „and but 
re, till we were in the poſ- 
ſeſſion, 'T began to find my legs heat and 
itch, had recourſe to a fleſh- ruſh, and 


conſtantly had them rubbed three or four 


times a-day, by which 1 thought to have 
received benefit; but tho I kept conſtantly 


v& 1 


to it, while we were in the river &. Law- 


« rence, 1 found it gain on me, as we here 


had no vegetables, and this the ſecond year 


that we had in a manner been without, I 
did not ſo much wonder at it. At my re- 


from the ſhip while ſhe was refitting, tk | 
was about fix weeks; then returned to the 
ſhip, and failed from Spithead im February, : 
and continued at ſea in the bay until 


beginning of Auguft,, when I was ordered 


gun to ſwell, and T was ſo bad that" if we 
had continued but one fottni ght Heller ax at 


„ ſea, I ſhould not have been Able to hav 


< got from my cabbin to the quaftet-dec 
Without help; and when T got on ſhore, 
could not walk a quarter of a mile, with. 
out _ three or four times,” "When I 
cc was 
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* was in the river Sr. Lawrence, I had fre- 
uent attacks, with violent pains in my ſto- 
Fe 2 uſed to laſt about twelve 


© hours, and then go off; was obliged, 


os when taken with 5 immediately to go to 
40 bed, ſo ſoon as I had ed off an emetic. 

I yave never had the leaſt ſymptom of 
* the gout or dropſy, have ever had a good 
«© ſhare of health, am very fond of all kinds 
&« of vegetables, and make great-uſe of them. 
« ] 7 made uſe of the wort about fixteen 
* days, and find that the itching, is greatly 


3 Meg but the directions that captain 


5 Mac cha on me, is not. N N as yo 


0 e De and the od a of 


<c it faſting,, I was broke out before I begun 
te the Wart, but much more ſince; it is out 
5555 ſomewhat. like. a ſurfeit, itches,. are very 
T3 5 41 9 2 WP above the ſkin, and die away 


< tex 1 5 e red, and then turn 
< brown, 5 never, after. alter the colour. I 
mY am, oing QyeT . to France, for about three 


« weeks, | to ſee. my, ſon; and, as ſoon as 1 


99 return, ſpall begin and, follow, the .direc- 


ce tions yau have been ſo kind. as: to ſend me, 


4e for which I. return you many, thanks; and 


« if; ue any, time, it ſhould, be in a * | 


Arn 

e to return the obligation, you may __ 

* command me. 

Au afraid T have tired your petienet with 
1 thi long detail, 1 1 * With mit vt] 


12 41 
— . ” Pl = ; 


Your = Ae. 5 
| be, moft Gedient « form 
ET BRAY, 


No IV. . : 648, nh 


Taz paſſage in Van Suieten, 2 to in 
the note, page 174, is as follows ; ** AÆtius 
« dum lac deficeret in Nutrice, Zythum propi. 
c nari juſſit.; dixitque : Fodem die Ubera latte 
" replebuntur. Muhieri autem videbitur, ubs 
ce poculum acceperit, omnibus membris lan gu /- 
e cere & exſolvi, donec lac in Mamillis collec- 
e tum fuerit. Debet autem talis cereviſia me- 
6 racior nondum per fermentationem temu- 
* lentam vim acquiſiviſſe ; tunc enim forti- 
* ter inebriat. In pluribius lactantibus egre- 
grium talis cereviſiæ effectum vidi; & qui 
* dem in propria uxore; quz, dum infanti- 
bus ſuis daret ubera, lectum petens, hujus 
5 cereviſiæ libram fumſit, hoc cum effectu, 
= ut | tota nocte ubera lacte Fa haberet.“ 


Ne v. 


Tun following is tuin * 2 . 
e Jor September, 1764; I * e 
very 


#3 | 
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very well worth the preſerving, and have in- 


ſerted it here, to the end that people may be 
inſtructed in the method of preparing a re- 
medy for the ſcurvy, which may be conve- 
niently carried to ſea; and is known, from re · 


8 peated experience, to be very powerful in its 


effects. we 


„Jo the Aurnox of the London Magazine. 


$1. 


© I CANNOT refrain from communicating, 
through your uſeful magazine, to the pu 
lic, the experiences of a worthy friend lately 
deceaſed, Mr. Peter Kinw99d, of Topſham, 
in Devonſhire (who had been many years 
in the ſea ſervice, and continued to his death 
to be concerned in ſhipping) in regard of 
the utility of a cheap and eafily prepared 
drink, called by him Chouder-Beer, for pre- 
venting the ſcurvy in long voyages, or for 
the cure of it where it may have been con- 
trated. Perhaps the term of Chowder-Beer 
may be a provincial phraſe, known only in 
Devonſhire : But the following inſtructions 


c 


or 2 a drink of black ſpruce fir, 
fles 


© with melaſſes, will explain the thing to every 
© one's underſtanding ; as I hope the account 


given of its utility will introduce it to general 


© knowledge and uſe. The following account 
© I give you verbatim, as tranſmitted to me by 
my friend; who, in all his actions, was ani- 
< mated by a preyailing love and defire to im- 

| - < prove 


— 
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prove every talent committed to him, for the 
. moſt mene b | mankind.” 1 . 
Lonxvox, Yau very "humble hb,” 
Sept. 13, fairy ; 
e Na org A Minenanr. 


TP 


y 7: Day Hembs; if boiled in water about one 
4 | © hour and half, will make good Chowder- 


© Beer. I think it the wholeſomeſt drink that 
is made; I am ſeldom without it when 
I can get ſpruce. When. lived in News 
England, I had a veſſel that went from thence 
X40 1 © Weſt-Indies, and the bay of Honduras, 


for logwood : I always wr hart the maſter 


E of bes to take black ſpruce with him, and 


A. 


Jid, and his men were healthy and well in 
the W eft-Indies and in the Bay, — others, 
at the ſame time and Places, that drank wa- 
* ter, were very fickly. have ſo great an 


A 


in all our ſhips on the coaſt of Guinea, and 
in the ' We finden and where at 


A 


into this beer, by the fermentation, would 


likely make it good drink, and with the help 


of che ſpruce . ſo eaſy to make. I ſup- 
A ng 6 the hot countries they need not ball, 


ut about one - third, or a quarter part of che 5 


vater, but enough to mix with the cold wa- 


& bar ſq as to warm it fit for fermentation: It 


2 2 7 


give his men beer all wa voyage, which he 


- 
% 5 * 
5 e 1 * * 
; „ he i 2 
- 
* * a y . : I 


2 opinion of the beer, that I wiſh it was uſed 


© placesthe water is very bad, which ifbrewed 


22 ů — — 
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2 APPENDIX. 3 
s * ons, and is fit to uſe very ſoon. The 
may be kept in any dry place good, 
for two or three years after cut. In 
7 © WeR Indies the melaſſes is plenty, ſo half 


the beer would coſt but a trifle, - heartily 
a 4 * wiſh that encouragement was given for plant- 


© "ing theſe black ſpruce trees. I think it is the 


_ © beſt wood of all the fir kind, very good for 


<" ſhips topmaſts, and other ſervice in ſhips. 
* 'Tis a fine beautiful ever-green tree with a 
* fine top: They grow in poor land, that at 
g * miny: places has little depth of foil ; at Neu- 
* and in New England, a hard rocky 


4 bottom, that tlie roots go but little under the 


earth or moſs, ſo that knees are often made 
of one part of the root, and the other of the 
* ſtock or body of the tree, and are put into 
* ſhips built at Newfoundland 3 T have ſeen 
them uſed in ſhips- here alſo: The ſpruce 


trees in the woods commonly grow near to- 


© gether, and run up 25 to zo feet long, with- 
* out any conſiderable knots. The Scots firs 
© that I have ſeen here are ſmall; and the tim- 
© her grows in à circle round the trees, ſo that 
they are apt to break off there. The black 
© ſpruce is a 0 tough durable wood. If 


© ſpruce beer was genetully made uſe of in the 


* Weſt-Indies, thoſe ſhips that go there from 
* Newfoundland and New England would like- 
ly carry what ſpruoe they could with them 


jf they found a ſale” for it: And for after 


© ages it may be had in any part of Britain, if 
care is taken to propagate it, which 1 * | 
bo 

** 
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A * bly preſume would be of great ſetyice to the 
ſailors and others. The Kettles that 
| a « ſhips have for their ſervice, would do to brew 
for moſt common merchant ſhips, as in hot 


countries they nead only to boil a ſmall part 
of the water, but fill the caſk moſtly ith 


F cold water. It would be well ſome better 


kettles were found than copper, as at times 
boiling ſalt victuals in them they are naſty, 
and J fear hurtful: in boiling es peas for 

the men; green poiſonous matter hanging 
about them. The ſea cooks are not cleanly, 


and in ſtormy weather it is a troubleſome 
< office: If ſome thin iron kettles could be 
made, it might be much better. 


© I mAKE no doubt it may . 


K K AN 8 A $ ND. 1p A A A AA 


D Ao, 


Eaft-Indies, and uſed oa to good effect, 


this beer was found at Newfoundland, the 


men were fickly, fcorbutick, Sc. but now no 


country where Res are more healthy. I have 


heard a gentleman ſay, that now, when it 


has 4 they had not the Chawder-Beer, 
for want of melaſſes, to drink, they would 
be fick. I cannot but think it muſt be very 
beneficial to the ſailors in general, who after 
they leave this country, likely the beer they 


tolerable ; but at many places it is vety bad, 
and at times, at (ea, ſtinks muck in the 


cCaſls. 


as 4 © ome: of health. Before the uſe of 


ö 


carry from hence is expended in fix weeks 
or two months: After that, if their voyage 
os twelve months or more, water is their 

common drink, which if good it might be 
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caſłks. The beer that is carried to ſea from 
hence ſeldom is racked, ſo that byt the motion 


of the ſhips, after it is a little time in draught, 
it is very indifferent drink. 
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pounds of melaſſes, and 


* Inave been told by a gentleman that has 
* put fir ſeed into the ground, that great care 
* muſt be taken to cover it with a net, or ſome 


other thing, elſe the birds would eat it as 


* ſoon as it appears out of the ground. 
© Ir fpruce beer ſhould be uled:in the mer- 


'* chants ſervice, and found to be ſalutary, no 


doubt they would alſo uſe it in the navy. It 


<'18 a fine thing that the black ſpruce ſhould, 


© after fo many years being cut, retain that 


good quality in it of making good Chowder- 
Heer; here are ſome perſons that have lived 


; in Newfoundland, and know the lervice | it 18 


Bud e ne dry „ 
7 be Method of Preparation of Chonder-Beer 


9 15 7 twelve Fallons of wn, and put 
therein three pounds and an half of black 

« ſpruce.” | Boil it for three hours; then take 

© out;the fir, and put to bs liquor ſeven 
2 juſt boit it up. 

Then take it off, ſtrain it rough a ſieve, 


and, when milk warm, put to it about four 


8 ſpoonfuls of yeaſt to work it. 
Fo common drink for feamen two pals 
lons of melaſſes may be ſufficient to an hogſ- 


head of liquor. It ſoon works. In two 
& or three days oy the bung in the caſk, and 


in 
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in five or fix days, when * bottle it for 
drinking. "IF 
* Was the ſpruce i is green and plenty, 5 
they boil it but about three-quarters of an 
L hour, ſo as that the bark will trip off from 
* the branches by drawing through the hand. 
© They never ftrain the ſpruce, but fill the 
caſk, one-half or two-thirds full of cold wa- 
ter, on about a pint or more of the grounds 
of the Chowder drank out of the caſk. - After 

taking the ſpruce out of the kettle without 
ſtraining i it, put the melaſſes into the kettle : 
Make it Juſt boil up, and fill it into the caſk ; 

and the grounds of the Chowder left in before 
will ſoon work it. If the hot water will not 


„„ 0 


of coolers to cool the liquor as in other beer. 
It drinks as well when one-half or two-thirds 
of the water is cold, as when you boil more 
of it. In the Weſt-Indies they need boil 
but a trifle of the water; juſt enough to get 
the bitter out of the ſpruce. And two and an 
half gallons of melaſſes will make a hogſ- 

head of tolerable good drink. Good Weſ#- 
India melaſſes make better drink than trea- 
cle or coarſe ſugar : Though in the want of 
* the former either of the others may ferve.” 


Ne VI. 
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Irix from Dr. Nathaniel Halme's diſſert: 
inaug: de ſcorbuto, that the cortex, joined 
to the acid juices, has 19 woo at ſea with 
great ſucceſs.  _ Me 


fill the caſk, fill it up with cold. No nee 
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= * © a 
2 i - N 


* 


176 APPENDIX. 

Mx. Hodgkin, a ſurgeon in the royal navy, 
was the firſt who introduced this practice: 
The method is to give a drachm of the cortex 


in powder, with an ounce of lemon or orange 


juice, three times a day; and night and morn- 


ing the ſwelled limbs are to be bathed in vine- 
gar. This courſe is to be perſiſted in, until 
the ſcorbutick ſymptoms difappear : the belly 
all the while being kept open by gentle laxa- 
tives. 1 UNE. 
Dx. Hulme (who was alſo a navy ſurgeon) 
ſays, that he ſometimes found the cortex in 
| Þowder to diſagree with the patients, by crea- 
| ting a great difficulty of breathing: in ſuch 
cafes he uſed a tincture inſtead of the powder, 
and then found that this uneafineſs did not 


ſucceed. . The tincture was made by digeſting | 


two ounces and a half of the cortex, and half 
an ounce of myrrh, in a pint of brandy. 
Half an ounce of this, mixed with an ounce 
of the acid juice, was the uſual doſe, +» 
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ON THE 1 
DISSOLVENT POWER 


OF , 


QUICK- LIME, 


There are agents in nature able to make the pur. 
ticles of bodies flick together by very firong at- 
 trattions ; and it is the buſineſs of experimen- 
tal l to ER ths out, NEWTON, 


- 


* T N third eflays have ſufficiently ſhewn, 


| Err that the coheſion of animal and ve- 


getable ſubſtances depends immedi- 


ately on the preſence , of the fixed air; but 


how fat the influence of this principle extends 


into the mineral kingdom, is not yet e 
known. 


HALLER ſeems to think that it is very * 5 
neral, being here alſo the vinculum, or gluten 
verum moleculis terreis adunandis; * e it 


does not appear that he has any actual experi- 
ment of his own to confirm this TO 
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Bur fince the publication of Dr. Black's 
moſt ingenious paper on the magne/ia, we 
cannot help being convinced that the theory 
holds good, at leaſt with regard to the claſs 
of bodies which he hath examined ; ; to wit, 
the calcareous earths. 

Tux reader may remember, that the tag 
tor's theory of calcareous earths is, that theſe 
bodies have a very ſtrong degree of affinity * 

with fixed air, and, in a natural ſtate, are re- 
plete with it; that by calcination they are de- 
ved of this element, and hence become 
cauſtic and ſoluble in water ; but that, upon 
reſtoring the fixed air, they are again rendered 
mild and inſoluble. 
Axl this is very ſatisfactorily ſhewn in 
the eſſay above-mentioned: ; but it occurred 
to me, that it might poſſibiy be ſtill further 
droved, and that in a way which would af- 
ford a an ocular demonſtration. I thought that 
perhaps the diffolved quick-lime 22 ren- 
3 viſible, and would precipitate on trans- 
fering fixed air into lime-water. + - > 
__ E XP E- 
1 | And fixed® air has a ſtronger affinity with calcareous 
earth than with any other ſubſtance yet known. 

+ In the manner deſcribed in the ſecond eſſa 

When 1 found that by transferring air into 2 bo- 
2 a variety of curious changes were produced, I laid aſide 

laſs tube, and had an apparatus prepared which ren- 

Fae the performance of the experiments more eaſy. TI - 
_— a Lerne tube to be fixed on hy a ſcrew to the neck 
of @ nhial, as repreſented i in fig. IV. which tube could be 


nally inſerted 1 into Foo mouth of another phial, being 
previouſly | 


N 


% 
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EXPERIMENT Ii. 


* I PRESENTLY ſet about the experiment, and 
found it anſwer fully to my expectations; for 
the lime water, which was filtered, and per- 
fectly limpid, became turbid in a few minutes 
after the efferveſcence began, and that the air 
which was extricated from the mixture of acid 
and alcali, had paſſed over into the phial con- 
taining it. And it was highly dn to fee 
the particles of the quick- lime, which, but 
two or three minutes before, were quite invi- 
fible, and diſſolved in the water, all running 
together, and falling to the bottom, having 
returned to their original ſtate of inſolubility, 
the moment they were ſaturated with the fixed 


Wuxs the turbid mixture had ſtood long 
enough to allow the precipitate all to ſubſide, 
| I poured off the clear, and found ſome grains 
of calcareous earth, which efferveſced violent- 
ly with fpirit of vitriol. „„ 
Ap thus was the theory of Dr. Black 
8 beyond the reach of contradiction; 
nce we muſt here be convinced, from what 
| | be, © + of „ 
previouſly wound about with ſoft leather, in order to pre- 
vent the eſcape of the factitious air. 
But a _ ingenious friend, William Deane, Eſq; who is 
remarkable for his fkill-in every part of natural philoſophy, 
but particularly mechanics, improved it further, 1 5 
ving the machine in fig. V. In the neck of the bottle A, 
which is the recipient, there is an air-valve, which allows 
the air to paſs into the bottle, but prevents its return; and 
wis I found greatly to ſhorten and facilitate the proceſs. 


>; 8 
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is ſeen to paſs before our eyes, that the quick - 
lime became ſoluble in water from the want 
of its fixed air, becauſe we find it grow inſo- 
Juble. the moment the cementing principle is 
reſtored. 5 
FixpixNe, by the preceding experiment, 
that the lime, though ſo minutely divided, 
and ſo intimately mixed with the water, as to 
be reduced to a ſtate of actual fluidity, might 
nevertheleſs be rendered ſolid, and brought 
immediately into view, by reſtoring the ce- 
menting principle, I began to think, that the 
ſulphur in the natural ſulphureous waters might 
alſo be rendered viſible, by introducing air int 
them in like manner, as I had done into th 
lime- water.. 1 
Bur as I could not immediately procure 3 
natural ſulphureous water, I reſolved to try the 
experiment with an artificial one. Fay 


EXPERIMENT 2. 


In order to do this, I boiled up ſome flowers 
of ſulphur with water and quick-lime (as di- 
rected for preparing the ſulphur practpitas 
tum-;) and having filtered the ſolution, I put 
about four ounces of it into the phial uſed in 
the foregoing experiment, and transferred the 
air from an efferveſcent mixture contained in 
the other phial. 1 70 85 

Tur ſulphureous did not ſo ſoon loſe its 
tranſparency as the lime-water, but, in eight 
orten minutes, a ſcum formed on the ſurface ; 
and the whole ſolution immediately after be- 


— 
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coming turbid, I could plainly perceive the 
| ſolid particles collecting themſelves together. 
WHEN I thought that there was a ſufficient 


quantity of air thrown. in, the phials were ſe- 


parated, and the turbid contents of the firſt 


one poured into a tall drinking-glaſs. The li- 


quor now ſent forth the ſtrong and peculiar 
mell which ſolutions of ſulphur always yield, 
when an acid 1s added to. them. 1 
EXPERIMENT z. 1 
Havins ſoon after got ſome hottles of the 
Lucan * water, a few ounces of it were put 
into the phial, and air transferred from an ef- 
ferveſcent mixture, as in the two preceding 
experiments; but notwithſtanding a ſlight de- 
gree of milkineſs appeared at firſt, yet no pre- 


cipitation enſued, _ 


Tusk experiments, however, pointed out 


a method of making a pure ſolution of ſul- 

phur, which being diluted tothe proper de- 
gree, gives an artificial ſulphureous water, 
perfectly reſembling the natural, as to taſte, 


ſmell, tranſparency, and want of colour, and 


not liable to grow turbid on the addition of 
acids, which all other artificial ſolutions of ſul- 
phur, hitherto known, conſtantly do. 
F 
A village within ſix miles of Dublin, and the ſeat of 
Agmondeſbam Veſey, Eſq; in whoſe gardens there is a ſpring 
of ſulphureous water; the ſpring breaks out ſo cloſe to the 
ſide of the Liffy, that it was conſtantly overflowed upon 
every riſing of the river, and conſequently was loſt to the 
public, until the proprietor, not only cauſed the well to be 
incloſed at a conſiderable expence, but alſo laid open a free 
paſſage to it through his very elegant improvements. 
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EXPERIMENT 4. 


Tux turbid ſolution of lime and ſulphur, as 
hath been already mentioned, was poured into 
a tall glaſs, and happening not to be thrown 
out, I found, after ſtanding thirty-ſix. hours, 
that it did not become limpid, though I could 
Plain'y perceive a quantity of lime lying at the 
om, while the yellowiſh fluid remaining 
above, evidently ſhewed to be an equable and 
true ſolution of ſulphur, now left perfectly 
alone in the water : * I immediately faw that 
there was nothing more to be done here than 
to dilute this ſolution to a proper degree, and 
that it would then conſtitute a true ſulphure- 
ous water. 8 ST | 
_ Uroxn trial, it actually did ſo; and although 
this preſent ſolution, from being ſo long ex- 
poſed to the open air, had loſt much of the 
ſtrong and peculiar ſulphureous fmell, yet I 
found, on repeating the experiment, that a 
ſolution, freſh-made, and the lime, immedi- 
ately ſeparated from it by the introduction of 
air, and then diluted, fo as to leave the li 
colourleſs and tranſparent, yielded a water fo 
nearly reſembling the natural, that, as to ſmell, 
taſte, or appearance, it was hard to perceive 
any difference. 3 
„ ä Bur 


* Sulphur was formerly thought to be poſſeſſed of great 
virtues ; If any one ſhould now be deſirous of trying it, 
here is a method ſhewn whereby it may eaſily be exhibited. 
in pure ſolution, | | 
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Bur upbn dropping Iixi pium tartar: into the 
artificial water, it inſtantly grows turbid ; * 
whereas, when the like addition is made to 
the natural ſulphureous waters, their bright- 
neſs is improved; which ſhews that the ſolu- 
tion of thy in the natural waters, is brought 


about in ſome manner not analogous to that in 
the artificial; for it ſeems pretty obvious, that 
the ſulphur is here rendered ſoluble in water, 
from being deprived of its cementing principle 
by that ſhare of the quick-lime which remains 
undiſſolved in the boiling. 
This confideration preſented à new 3875 
concerning the ſolubility of oil, when combined 
with the cauſtic alcali, and made into ſoap; 
which, I conjectured, might, as well as the 
fulphur, be rendered ſoluble in water, becauſe 
the coheſion of the oily particles i is deſtroyed, 
from the loſs of their fixed air, which is ab. 
ſorbed by the cauſtic lixivium. | 


EXPERIMENT 5. 


Tunis conjecture Was "Lad to be right, 10 
transferring air, from an efferveſcent mixture, 
into a ſolution of common ſoap ; for the mo; 
ment the air mixed with the ſolution „ the ouly 


n 


* On mixing the fixed alcali, the peculiar ſulphureous 
ſmell is inſtantly changed to one which is rather more er 
greeable, and though the mixture becomes turbid, yet no 

ipitation enſues; the ſulphur and the alcali, j Ja 
into a ſort of thick cloud, remain ſuſpended 1 in the middle 
of the glaſs. | 


— 
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part began to ſeparate, and, in a few minutes, 
all roſe to the ſurface, the cementing princi- 
ple now being reſtored to the diſunited parti- 
cles of the oil. 5 EE 
TI REPEATED this experiment on a ſolution 
of ſoap, which, was filtered, and kept above 
a week after it was made ; fo that there could 
be nothing of a ſpontaneous ſeparation in 
. | PT REA 
Ix the reader be well acquairited with Dr. 
| Black's theory, he can be at no great loſs in ac- 
counting for the manner in which common 
ſoap lees come to acquire the cauſtic quality; 
hut if he has not ſeen the paper on Magne/ia 
it will be neceſſary to inform him, that when 
quick- lime is added to a lixivium of pot-aſh, 
or kelp, it abſorbs the fixed air from theſe 
ſalts; but the particles of lime, by this ab- 
ſorption, becoming incapable of ſolution, fall 
to the bottom, and leave the ſaline particles a- 
lone in the lixivium, and deprived of their 
fixed air: The lixivium now becomes a power- 
ful abſorbent of fixed air, and will attract this 
principle from any animal or vegetable ſub- 
ſtance to which it may chance to be applied; 
hence of courſe it becomes à cauſtic, by corro- 
ding and deſtroying the texture of theſe ſub- 
ſtances, whoſe foundneſs and perfect coheſion 
depend on the preſence of the fixed air. 
By adverting to this theory of the cauſtic al- 
cali, we may perhaps be enabled to ſpeak in- 
telligibly concerning that diffolution of the 
blood which ariſes from a putrefactive acri- 
PE os „ mony, 


Por „iet üt In; 


| mony, 10 may form ſottie idea of the mans 
ner in which it may be reſtored to ſtate of 
foundneſs, from being topy ö wich '@ fufft. 
cient c zantity of fred irt. 
IN the compoſitoti called ſoap, we ſee, that 
the partieles of cauſtic - alcali, · on acc bunt ot 
their powerful attractor or affinity wich Fixed 
air, abſorb this principle from the'ofly ofly pate 
cles, help their coheffon; and this render 
them foluNte in water 
No chemiſtry ſhews; that che bibs e. 
fits of vily; — faline, and acriaf particfes 
difſolved and mixed in a watery Hud. DN 2 
1 SAV diffolved* and mixed, for-.the ly: 
_ earthy, ſaline, and aerial particles appear to 
be bel partly in aſtate bf mixture,” 21 * 
in a ſtate 2 dfſelution. 
Ir ib through che intervention of tlie Akne 
particles,” that the gary and the oily, come ts 
intimately united: with;;-und in fene men- 
fare difiblved by che-a/ahoy par of che bloed; 
but as the aerial particles (Whoſe proper uſe 
is to produce coheſion) prevent a total diſſo- 
kation-of che capi and the ci, the'hI508;" arid 


moſt gehe wet dee "hl e Fl 


ſtatez have a certain Uegres: e 
feel ſmooth and mucilagineus :; but WE an 
vnvſtat-proportion of the fred air is detiched 


i 2144-0; LE 1 


and Withdrawn from the 5 11 
1 er 7% ſtate, which. will 
— og part, pony ok 
und” hich Will Rah diſtolve in che 
art. And chus render actid,, ad hin, 
21 A le vnn eüü n Af wy BD Got eſa _ he 
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the, fluid tht before was. ſmooth, d, and 
denaciguß. 1 «, 

Ix to 3 f Ailolved the 5250], air be 
3 2 d plied, the; tenacity. and. conſiſt- 
ene 0 id will be reſtored, in the ſame 
* man 28. 1 of oil were ſeen to re- 
| chemſelves, on air ieee e en 
n A cf l 


ae in water - er it ot the: fixed 
air, campbor, K all kinds of reſinous bodies, 
2 ys on, the ſam me Principle, be ng. 


8 41. an = 


CNEXPERIME SN e 
* Ipngian With the — 


e ny IE 
rubhed a drachm oſ it with an equal portion of 
— and then poured on ſi x ounces of 

een 6 WR He the mixture to ſtand 


1 p 1 1 : die 52 3 213 93 for 
* 1 "Lo 

as 15 A A J JF +. | eee Bo AC * þ 3290 15 $5.6 ( y &1 

„Until wit in 4. few days before theſe paptro'were ſent 


to the 5 reſs looked on = my ethod diſſolvi reſmous 
bodies = the theans of Wie 25 as oof N bay 


ing obſerved; when fir 455 Lewin Metis. e, 
that its — power, with aal; to _ ſubſtances, 
is known t ingenious a ul writer. 

relating ' 10 this matter is e che head of cal cal 29 8 
1195 in the following words e eee 8 

« Lime: water diſſolves, by the Alksgeblof höst, mine. 
« « ral ſulphur, vegetable oils and reſins, and animal fats 3 


tracts in the cold the virtues of ſu and 
4 2 cee and diffolyes thick les Sas jucous 


« matters, and the curd of milk, with which laſt it forgis 
&zwhite liquid, nearly ſimilar to milk in its natural ſtate.” 
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for half. an- hour, that the groſs and inſdluble 


part might ſubſide; the clear was then paſſed 
through a füter, and found to be a hey ew — | 


lation; © ed 


On another decaeh!] 'T mic uſe of heat; 


boiling the camphor and- quick-lime with wa- 
ter in a cloſe veſſel, 40 thus obcalhaes 4 mi | 


„ £% 


ſtronger ſolutioůn. 
THEsE olurions;) whit Abeted are per- 


fectly limpid, and never part with the cam- 


Phor; for thougli the lime may be precipita- 
ted in ſeveral ways, yet T have not hitherto 
hit upon any Wedled of en, the . 
onto pr ric p- a Ran 


be. IT . 14 


E X P E R I M * N 1 7. ee 
1 gum guacum, u, ofa favida,: ales, 


8 


* uh — 


caſtor, balſam of Tolu, with maſtich, jalap, 
and the cortex, were all tried in the lame man- 
ner as the campbor, and were found to yield 


ſtrong. ſolutions and tinctures; the lime ena- 


bling the water to take up the ſame part of 


theſe ſubſtances that may be diſſolved by the 


means of ardent ſpirit. Kut theſe aqueous tinc- 


tures muſt he much more elegant medicines, 
and perhaps may be found more efficacious 
than the ſpirituous, ſince they will never be- 
come turbid, or . on 9 m in 
ys watery vehicle. an 


r id Turk 


21 . now (agth June 1766) 180 of ab een of 
camphor, which has been lying in a phial, not cloſel a trons 
for more than two Ann >; yet it is ſtill p ly trans 

{patents and exceedingly ſtrong. 


* | 
x : 
” 
* pe 
” 
> - 
1 
. 
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FTxxxx is as much lime in all thele tinqtures 
and ſolutions, as there, would be in the like 


quanticy;of lime-water,; which bids fait to im- 
ane. the virtues of ſome of ons and can 
do no injury that 1 Know of to any; 
but neg ould over be thought to do ſo, the 
f Fe precipitated by throwing. in air 
from efferveſcent mixture, as hath been 
already explained. 
Tux air, when thus drown: Ming renders the 
ſolution, or tincture, 2 bid, and ap- 
pean plainly to Nada at firſt, — the 
diſſolved the reſin, as well as 
the Rig mo the former are very ſoon re» 
diffolved, and the lime only falls to t the bottom, 
Bur as this proceſs may be thought trouble- 
ſome, a ſolution may be made (not indeed ſo 
as thoſe above-mentioned) in which 
there ſhall not be a 2 lime: as tor 
HER With r G 
| 1 9 * drachm 
double refined ſugar one drachm ; 
[ ſinplie lime-waer one pint; 
Ros the camphor and the ſugar together 
into x ſme powder, and then gradually pour 
on the lime - water; let the whole ſtand for 
two houis, and then paſs the liquor through 
«filter. And thus will add; a much 
Aronger ſolution than that in cond ee 321 
lepum camphoratum. 
I the common way of aka F 6 
maſabu (as directed in the London Diſpenfa- 
wot} fearce any of the'muſt is diffolved ; but 
if it be made in lime-water, a Pete ſo- 


lution 


5425 


., FI 
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tation of the finer and more active Sue 
medicine will immediately take Fe 4. 

Take of muſk one ſcrupfe 

———— double-refined ſugar one drachun ; 
lime-water fix ounces ; 

2 the muſk and the ſugar N then 
add the me- water, and filter, as before di- 
rected. 

To chis, as well as to the e the. 
| preſcriber may add any ſpirituous water, or 
the volatile alcaline fpirits, without 47 
ing the tranſparency. of the ſolution. 

I rx an acid ſpirit be poured upon what is let 
on the filter, after either of the fi ſo- 
lutions, it will be found to raiſe a ſmart ebul- 
lition ; which plainly ſhews that the. quick- . 
lime that was diflolved in the water is now 7 
ſaturated, and rendered ſolid, by the cement- 
ing principle, and has changed places with part 
of the camphor and muſk, Which remains diſ- 
ſolved in the water, while the lime is Pena. 
tate. 

Bor there. are caſes wherein che lime — 
bid fair to improve the virtues of the teſinous 
ſolutions 3 as, for inſtance, when the cortex 
is preſcribed merely with a view to its aſtric- 
tive quality, as in ſcrophulous and dug > 
bits, inorder to check or dry up ulcers, gl 


or uterine diſcharges ;' and here it may! or 
deren in the following manner 
ä al. Peruvian back, in powder, « two 


-, QunceS; ' 
— — quick- lime one ounte R an 
ume: water thirty ounces 
| | Fd 


- 


/ 
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Rus the bark and the lime together, until 
they be thoroughly mixed; then gradually 
ur on the lime- water; let the whole ſtand 
or twelve hours,” and then pals the liquor 


and $1, a filter. 


Anvp thus will be eiained a moſt elegant, 


"it not- unpalatable tinfture, which may be 


taken, either quite alone, or in any convenient 


vehicle; and in what "Quantity the preſcriber 


ſhall judge proper. 


'T can venture to . the reader; from 


repeated experience, that the bark, given in 


this manner, and in the caſes abovemention- 


ed. will ſcarce ever fail; particularly, with 


regard to the uterine diſcharges, hen they 
proceed from mere relaxation and weakneſs. 
And where a yet ſtronger aſtringent is re- 
quired, oak-bark, managed in like manner, 
Has been found to anſwer exceedingly well. 
RRUBARB, prepared in the ſame manner, 
yields 4 beautiful tincture, which hath been 
found of great ſervice in all caſes where ſmall 
uantities of this root are given with a view to 
engthen the bowels, and to preſerve them 


free from a load of viſcid ſime, as in weak 


and ricketty children; and in caſes, where it is 


ſuſpected, chat the meſenteric glands are uf 


few up and obſtructed. 
Alots, when joined: with the Erne; nde 


near ſo nauſeous as when diſſolved i in the com- 
mon way; and therefore, independent of the 
lime, whoſe virtues as an anthelminthic are 


9 5 _ Ee wy of N for 
: (TBE children 5 
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children, who generally are the Patients in 
theſe caſes, will probably be induced to take 


the medicine hetter when thus made up, chan 


vhen it is prepared in the uſual manner?! 
 Myzzn and ſfron may be ocrafionally 

jolnell with ales. ; and being all diſſolved 

the means of ck ies will make an effi- 


cacious elixin proprietatis, as the lime will cer- 
tainly improve the virtues of the other ingre- 
dients, in moſt caſes where A compoſttiofl of 


this fort may be ordered to ad antage. þ 
GU ,. may be d diſſolved with g 
caſe, in the manner we are now waking 
of, bein rubbed. up with an equal quantith 
of quicksli ne and afterwards mix ect Wich the 
requiſite pioportion of lime-water,”®Phis 10. 
lution, as if mixes fo. Completely with any 
watery, vehicle; can be müch eaſfer taken, 
and perhaps may be found a more powerful 
medicine, veal rheumatic complaints, "Wat 
the common tinctutes t: ::Caſior- anſwers” ex- 
_ exedingly well, given in this manner, and 
may be taken in large doſes, without offend - 
ing the ſtomach. 
wo Arachmis: of eaſt; Wb Wich a 
drachm of quick-limo, and mixed. RY 
ounces of lime-watet, 'giveoa- ſtrong and ele- 
gant tincture Hic may be flavourecd bad 
dingimumbgiy/atcr orb any other of the like 
fort, and then given in ſueli doſes asthalt be 
thoughe:cdnvenient; 1 1 -t e of oy 
Ir willy no doubt; be reckoned ſuperfluous; 


that lime water is dee to be addi /(orthefs! | 


" 885 | ſeveral 


1 


* 


water te be uſed, in order to 3 of tho 


fairly coneluded, tliat it would a1 
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foveral ſubſtances, when they are alſo. to be 
rubbed along with quick-lme ; but the reaſon 
is this: If — weve: ſo quick and freth 
as to raiſe heat when common water is poured 
on it, the ſolution might then be N 


out the aid of lime-water 3 but as it will, for 
_ moſt part, hap 


that che lime kept in 


the ſhops ſhall not be perfectly freſh, it will 
de baſh. thee the prvferibar odd dir ect lime · 


ſolution, which would not be ſo completely 


made, nor ſo much of the reſinous ſubſtance 


be diſſolved, if Jlaked:lime- and common water 

only were made uſe of. ce 3 | 
Ap it is much the Gave thi 55 a, 
lime in the 


— dere the 
quantity aoquired — vo ey inconſules 
bio 2 not ta * . gene — a 


2 aſs 4 _ 
4 $5 |; May 


with regard to the 22 
ſolution 55 for al 


"3 N 
o 7 «#4 % + 7 ld + 
. } * 
Ant ** 1 2 21 A 
i, E a 


** the fixed air, . thn: of by pu- 


| wafation,! or during the firſt: ſtage of fermens» 


tation, produced the eff i of: render- 
ing mill aces aleali, with that which Was 
ſet free by eſſerveſeence; it might haverbeen 


Precipitatet 
the lime from lime-water; but as E had laicb 
it dowh for a rule do depart as little as poſfible 
d n experiment, and n pa- 


4 ring 
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ring in drawing concluſions from any thing 


but evident A a nee to auen, the | 


Ariat ME TS ON 
EXPERIMENT 8. 


"EF 


Acco ex, having joined bo Thiale : 


together, by means of the bended glaſs tube, 
(as in the 16th experiment of the 3 


ſay), and filled one with freſh mutton, and 4 
little water to make it putrefy the ſooner, and 


the other with lime- water, I laid them by in 

order to let the putrefaction proceed. 
| Bzrokt twenty-four hours were elapſed, 

the precipitation of the lime was evident, and 
it increaſed every day, for ſix days that the 
phials remained in this ſituation; but ſhaking 
the phials one day, in order to make the pu- 
trid liquor ſubſide (for it roſe in the tube in 
the ſame way that it did in the experiment be- 


fore- mentioned, when J was transferring air | 


from putrid fleſh. into the cauſtic alcali) the 


tube eee to break, and an end was 
thereby put to the experiment; but I had ſeen 


enough to prove that faxed air, when thrown 


off by putrefackion, would produce the very 


ſame effect on lime- water with that which a 


Was ſet free by efferveſcence.. a Eu i v1 
ANx D here we have an additional proof af. 

the fixed air's being the cementing principle in: 

animal 1 jubftances ; tf Toth wejee, that while the! 


fleſh is e and falls in kg: from the: : ; 


* ; g TO Das 8 F 5 "© Ce 230 Fr" 17 11 TY 
% 


* 


23 
© — 


% 


194 On the Dissor INT 
loſs of this principle, the lime is rendered ſolid 
by having it reſtored. - 

WIIIꝭ this experiment, and che blowing | 
were going on, I filled two phials with filtered 
lime - water (that uſed in the experiments was 
always filtered) and left one of them without 
a cork, while the other was cloſely ſtopped, 
and laid them by as ſtandards; to ſee if any of 
the lime would precipitate when left to itſelf: 
But neither the one, nor the other, in a fort- 
— $ Ty. An the CR 1 7 85 of 


EXPERIMENT 9. 


In order to try the effects of the gas, o ok Va- 
pour, diſcharged during the firſt ſtage of fer- 
mentation, I made u 1 ounces of a fermen- 
tative mixture, of fleſh meat, bread, 'cabbage, 
and turneps, with the requiſite quantity of 
water, an put it into one phial; which be- 
ing joined, by means oſ the tube, to another 
filled with lime - water, the two were placed 
in a temperate degree of heat, that the mix- 
- ture might ferment the ſooner. | 

Tu fermentation began in the uſual time, 
20d went on with the common appearances : 

© And as it did proceed, the lime became every 

day more and more viſible ; and forming, 

firſt, light flakes of a feathered reſemblance, _ 
near the ſurface, theſe gradually fell to the 
bottom, until, at the end of five days (the pe- 

riod that the phials remained in conjunction) 
* 1 —_ out the water, and allowed 

| the 
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the precipitate all to ſubſide, I collected three 
grains calcareous earth from fix ounces of 
lime-water, which was the PHY, camtained ; 
in the phial. 3 | 

Tuis action of the vapour (which has. on 
former occaſions been At antiſeptic) in re- 
uniting the diflolved and ſcattered e of 
lime, may ſerve to give ſome idea of the man- 
ner of its operation on diſſolved blood, when 
the texture of that fluid is deſtroyed and: bro- 
ken, by a putrefactive acrimon 7). 

TRIS a gs likewiſe ſhews, that lime- 

N water, muſt loſe part of its virtue, from the 
fixed air of the alimentary ſubſtances ſaturating 
and rendering inert, the diſſolved and active 
particles of the quick- lime; and, therefore, 
when given as a litbontbri ptic, | ought not — 
be drunk, but when the ſtomach is empty. 

Tur activity of lime-water muſt alſo be | 
impaired by infuſing vegetable ſubſtances there- 
in, which contain much fixed air; ſuch as the 
guaicum, or ſaſafras; for theſe woods aboun- 
ding in reſin, give out their cementing ng princi- 

le, which, uniting with the diſſolved quick- 

ime, reſtores it to its original ſtate of an in- 
active calcareous earth: Therefore, when it 
is intended that theſe woods, or any other 
ſubſtance of the like nature, ſhould give out 
their virtue to lime-water, and that the water 
ſhould, at the ſame time, contain its due pro- 
portion of diſſolved lime, ſome quick-lime 
ought to be 1 Gang the time of mace- 


ration, . 
C 6 2 | Ws 
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We have ſeen, then, in three Gificrene 3 in- 
ſtances, that the lime is precipitated fr from lime- 
water by reſtoring to it the fixed air: May 
not lime-water, therefore, upon this principle, 
be 'uſed as a te/? to try whether or not bodies 
contain fixed ain? If any body, upon mixture 
with lime-water, occafions a precipitation, and 
if the precipitate ſo cauſed efferveſceth with 
acids, may we not condlude that the body ſo 
added contains fixed air; and that, in a greater 
or ſmaller proportion, 28 the precipitation of 
the lime from the water is more or leſs imme 


W ; 0 * 


+ 
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EXPERIMEN T-10.. 


2:33 0683. 
1 cornu cerui per ſe, ſalt 0 N 
| born, and. Jalt of tartar, oo fob of mixed 
with lime water, immediately threw down a 
recipitate, Which, upon ee Was 
ound to be true calcareous carh. 5 


EXPERIMENT 15, 


Sriktr of ſal ammoniac, made with quick 
lime, and the cauſtic alcaline ley, made of pot - 
aſh” and quick-lime, when mixed with the 
lime- water, did, neither of them, in the leaſt 
deſtroy its tranſ parenc) nor did ecipi- 
tation ever ee 4 2 Sn s Eh 


: 
. 78 2 Þy 


* 


EXPERIMENT in: 


| ** air being transferred into 7 5 435 
cauſtic alcalies, and * then mixed 
with 


Po] ; of Quicx-Lime, 
with them, the ſame appearances followed 


which. happened on mixing the mild alca» 
lies 1 in the roth penn OP 
Nef ob t Tick aA 
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1 ſugar, ben Ad wich nes 
ter, preſently threw down a precipitate; wn 
efferveſced violently on the addition' ef 


of vitriol ; but refined ſug ugar (Which is Gepe 1 


of great ſhire of its wied ar, by the quiek- 


lime that is uſed in refining it) when diflolved _ I 


in lime water, did not at al deſtroy its tranſpa- 


rency, and, aſter ſtanding e e HERES, | 


28 85 daun wy 2 U 3 
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Rep fillees! of Has whoa bes "_ 


| une ite r, deſtroyed its brightneſs immedi- 
ately, and ſoon after threw down a'precipitate, 
which efferveſced violently on the addition of 
V of vitriol. But fermented liquors — 
oned no immediate change, nor did arry p 


eipitation enſue until aſter ſeveral hours Wand. 


ing, and this different in different liquors: ® 
Then, alſo, the quantity of precipitate vas but 


ſmall, the whole of the lime not being ſatu- 
rated, as the taſte plainly teſtified was done 


by the recent, le juices, 7” 1 
; 92 EXPE- 


$5 Cyder and bottled beer 0 down the precipitate 
much ſoonet than claret or port-wine, 


1 
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exreniMent 


Axpzxr ſpirits + produced ill leſs . 
tion on lime- water, than the fermented liquors ; 
but they abſorbed the air from an efferveſcent. 
mixture very readily, and, when thus charged, 
threw down the lime from the lime-water in- 


ſandy on being mixed therewith, = 


Tuns experiments all concurring to eſta- 


bliſh lime-water as a % of the preſence, or 


abſence; of fixed air, 1 reſolved to examine 
ſome of the animal fluids, in this manner. 


In Dr. Whytt's very ingenious eſſay on the 


virtues sf lime-water, we find a number of ex- 


periments, made with a view of determining 
what things impair or W its diſſolvent 
power, with regard to the calculus; one of 
which plainly ſpews, that the urine contains 
fined air; for when this celebrated profeſſor 

mixed an ounce and a half of lime - water, 
te and an ounce of freſh-made urine, it imme- 
* diately loſt its yellow colour, and became 
ce whitiſh and urbid, and, in a little time, a 

50 light, white ſediment fell to the bottom, 


* and left the liquor above perfectly pellucid, 
e of a fine light lemon colour, without any 


e or cruſt on the fides of the TO 


+ It was » reftifed ſpirit that was tried, f 
1 05. 


EXPE- 


PoWER of Quicx-Lims. 199 
EXPERIMENT 16. 


I REPEATED this experiment with preciſely 
the ſame appearances; and found, that on 
pouring off the clear, and dropping in ſpirit of 
vitriol, a violent efferveſcence enſued; plainly 
ſhewing, that the particles of the quick- lime, 
now ſaturated with the fixed air, which they 
had abſorbed from the urine, were returned to 
their original ſtate of a calcareous eartin. 
Wx have already hinted, that there is ſome 
danger of lime-water's being deprived of part 


of its virtue, from the vapour arifing from the | 


alimentary. ſubſtances, during their fermenta- 
tion in the firſt paſſages; and here we have 
another circumſtance which is diſcouraging, 
with regard to the diſſolution of the calculus. - 

By the experiments hitherto made, the caleu- 
lus appears capable of diſſolution in two ways ; 
+ either by means of a ſtrong acid, ſuch as 
ſpirit of nitre, which acts immediately on the 
earthy part of the ſtone ; or by lime-water, or 
cauſtic alcali, abſorbing the fixed air; whence, 
the earthy parts, deprived of what bound them 
together, mult preſently fall to pieces. 


4 "yg 8 E , 
— 4 4 
8 IT H 
. 2 , 8 ö 
6 * * * # 


+ In the Mem. de Þ Acad. R. for the year 1720, there is 
2 paper, and a number of experiments, concerning the diſ- 
ſolution of the calculus. Common hard well water diſſolves 
ſome kinds of calculi, WW 
Of all the various ſubſtances examined by Dr, Hales, 

with a view of determining their reſpective quantities of 
air, the human calculus was found to contain the largeſt 
proportion; above one half of this maſs conſiſting of fixed, 


= git 


f 
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Wirth regard to internal exhibition, the acid 
is entirely out of the queſtion, and. the only 
hope of a ſafe diflolvent muſt reſt on che cau- 

Hie alcali, or on the lime-uater. 

T IIS l when combined with oil, and 
made into ſoap, is not only ſo greatly obtunded 
thereby as to loſe much of its power, but the 
ſoap itſelf ĩs ſo nauſeous, that few patients can 


bring themſelves to take it in a quantity ſuf. 
ficient to prove of much effect; it would 


therefore be a happy diſcovery if any vehi- 
ele could be found out, that would properly 
ſheath the acrimony of the cauſtic alcali ſo as 
to-allow it to be taken'in large and continued 
doſes : Poſſibly veal broth, ® or a decoRion of 
marſh-mallow roots, might be found to anſwer 
this e and lime- water might be taken 
at the ſame time, which would not at all in- 
terfere with the operation of the akali, but ra- 

ther add to its activitv. 
FokR lime- water, when taken alone; wut 
often ak in ren 8 wy I Ange. effects 
| us 


a * 
©. 


; 3 * There is 4 r x in the Gentleman's + APN 


October 1763, which proves very plainly, at A Strang 4 
is found, after a 


exhibited by one Dr. Cbittict, and whic 
everance of ſome months, actually to diſſolve the ſtone, 
15 n more than the cauſtic x 9; Feen in veal-broth. 
Pho rein prepare the broth themſelves, and ſend it to 
or every day, who returns it with the medicine 

1500 Wen 55 
[See Mr. Blackries Diſquiſition on medicines that diſſolve 
the ſtone. This gentleman, who it ſeems was author of 


the paper aboye-mentioned, has now traced Dr. Chittick's 


m to its ſource, and plainly ſhews it, LN be n 
| ofiginally-ſfuſpeQed.] 


} 


Pow owrr of Quick LT. r 
s 2 lithontriptic, becauſe it will loſe: much of 


its power, not only from the vapour it meets 

with in the firſt paſſages, but like wiſe from the 

fixed air of the urine itſelf, which will ſatu- 

rate great ſhare of the quick-lime, © even when 
it hath reached the bladder.) N e 
Do 


a 5 EXP E R I M EN T 9 | 


The ber ſpiralle matter ao! contains med 
air Three ounces of filtered lime-water he- 
ing put into a phial, and a funnel fred loſe 
into the neck of it, I blew in my breath 
through the fonnel, and by the time I had 

continued ſo doing for ten or twelve mi 
I found the water e e and the lime | 
becoming viibles 1 A "DAS .. 
Ta1s being a tireſome kind Apes 
defiſted, when I had thoroughly fatisficd my- 
ſelf chat the perſpirable matter, if thrown'in in 
à ſufficient quantity, would ſaturate all the lime, 
fince even what I had: done; was found, upon 
r e ee ens r eee een 
more than a gtain. af 

- T FowunD alſo: chat fink cn contains ad Gabba; 
ae uſed the following method of Nr 
FFF IRR”: | 

: NON 


* XP EA 1 M E * 7 18. cat 
#02 

Having dn obſerved hackievicheldingn 
8 ſo o profuſely. after ſetting down cheir fare, 5 
they ſweep i ic off from their bare heads 3 in 
1422 DE” "4 00 
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u full hid with their leathern ſtraps, I took 


nàdn opportunity one day of collecting about two 


N e ſweat, that had been raiſed in this 
manner, and having mixed it with ſix drachms 
of lime · water, found that the mixture imme- 
diately became turbid, and, in a ſhort time, de- 
poſited a light ſediment, ſuch as was thrown 
down' from the urine, and whith efferveſced 
as violently when ſpi Irit of vitriol was added. 
Tous we fee; that the air is thrown off 
from the fluids by urine, and by perſpiration. 
Bor the. ſalivs ſeems as if it contained little 
or no fixed air; for when Dr. Whytt infuſed 
2 piece of human calculus, weighing three 
grains, in a mixture of alia and lime-water, 
in the proportion of one of the former, to two 
and a half of the latter, in two days warm 
Idigeſtion, the bit of calculus was S e to 
due grain And a half. ?- 
Tur is to ſay, the lime- water havic loft 
| by any thing of its power, the calculus | 
diſſolved as readily, in a mixture of Jakva and 
HAHime- water, as it would have done in lime- 
water alone, equally dilute; for had the ſa- 
Aua abounded in fixed air, which would have 
Er the quick- lime of the water, its diſ- 
ſolvent power would have been Proporti- 
ingr weakened, as we find it was by mix- 
reſh vegetable _ or honey, with 
| — ＋ 
2 7 Ii. 1 8 1 n Tee 14 44, 3 Fo * 11 
WE 3 No, 1. 
ff By See br 4 rev, ſel, 6& h No. 30 36 37 
| Mons. | | 15 (1 - 1 | E X P E- : 
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EXPERIMENT, 1941. 


Ta drachms of ahve bring mixed TY 
fin! drachms of lime - water, —— mixture dd 
not grow turbid; but in two hours I found a 2 

ſediment, - which, on pouring off the clear, 
and dropping in ſpirit of vitriol, ſhewed little E 
or no figns of ebullition. Hence I concluded, 


10 4} * 


that this ſediment was ſcarce any thing more a= 
than the groſs part of the ſaliva, which, when . 


left to ielelf, in a — 5 time depoſites a conſide 
pony portion of thick. and. viſcid matter. 


wit 1. 3 a "5+ n t 2 411 Fo tor 


; KP ERIL M E. N 1 2. box. 


44 nenten eefoljerd to repeat the expe- * 


riment, and having collected near an ounce of 
Jaliva, from a perſon in full health, and ſuf- 
fered it to ſtand long enough for the thick part 
to ſubſide, I then * drachms of the 
clear with fix drachms of lime: water, and found * 
it produce no immediate alteratio. 
Bur two drachmis of che ſame clear 3 | 


| being put into a ſmall „and air transfer-. 


red into. it from an e erveſcent mixture, and 
then mixed w ach fix drachms of lime-water, 
inſtantly the er became turbid, and a 
large quantity of precipitate, in the form f 
flakes, fell tothe ere and efferveſced vio- 
lently when ſpirit it of vitriol was poured on it. 5 
Tus firſt mixture of lime water and ſaliva, ; 
. alter twenty-four” ey, was covered 
xp D C3 oo 2 


8 E * 2 | 


To, tle fixed air, 


and taken from a healthy 
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with a ery and found to have A e but 
a ſmall quantity of whittſh viſcid matter, which 


efferveſced 52 ſlightly with the acid ſpirit. 


So that the . naturally contains very lit- 
t nevertheleſs, i e 
ablorbent thereof, * - 

Fx another experiment of Dr. . bytes, 
the bile appears to contain as little fixed air as 
the ſativa; for when he immerſed a fragment 
of caleutas, weighing three grains, in an ounce 
of cyſtic bile, and three ounces of oyſter-ſhell 
lime-water, and kept it in a moderate heat for 
forty-two hours, lie found that near a grain 
and a half of the ſubſtance of the 1 was 


diſſolvec in che form of chin whitiſb ſcales. + 


"EXPERIMENT 21: | 


At J could not, at this time, Progure any 

freſh human bile, and exce epiing it were freſh, 

ubject, the expe Il» 

ment would not have — fairly made, I was 
obliged to try that of a dog: One of theſe 
deere ee Wee killed, ad blen | 
246 jr: cg * 


"IS We bad 2 n — of che alfa} TIED altwä 


and fixed air, in the 1 i th experiment of The ſecond eſſay; 
wherein it was found, that the ſahva, when intimately mi- 
with an animal ſubſtance, has ſome degree of antiſeptic 
power; which 
this power, as * Ft in the third eſſfay: For faliva, 
being an attracter of fied air; when HEN Wine anal 
ſubſtance,” unites itſelf with the fixed air of that ſubſtance, 
and in this manner reſtrains, for ſome little time, ee 
of the cementing principle. ; 
+ Sect. 4. No. 2. | 


ees with the general theory r a | 
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bladder taken out, about a drachm and a half 
of bile was found in the cyſt. 41 | 
Ox half of this quantity being; mixed with 
three drachms of lime- water, the.mixture re- 
mained tranſparent, and equable, for an hour; 
it then loſt its pellucidity, and gradually de- 
poſited a light ſediment, of a dark yellow, or 
rather orange colour. When it had ſtood 
twenty-four hours, 1. paſſed, the mixture 
through a filter, in 41 to ſeparate the ſedi- 
ment; which being done,. {pirit of vnriol 
was poured, on, and found to raiſe à ſligli 
degree of efferveſcen cee. 241 

Tux other half of fs, bile was put into a 
ſmall phial, and air transferred into it from an 
efferveſcent mixture, as had been done in re- 
gard to the ſaliva, and then it was mixed with 
three or four drachms of lime-watert. 
TuxRR Was very little difference between | 
the appearances of this mixture, and thoſe of 
the former one: It remained tranſparent for 
about the ſame ſpace of time, and then, like 
the other, loſt its brightneſs by lee and 
depoſited a ſediment, which only diflexed in 

regard to the colour, being of à more light 
. When this ſediment was examined, 
after ſtanding twenty-four hours, it was found 
to efferveſce: violently; — — the acid, whereas 
the ebullicion of the other other ſediment vas but 
obſcure. 72 5 

From theſe experiments (if the li ime · water 
bea) e that byls unn, 


- 
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what more fixed air than ſaliva, and does not 
abſorb this element ſo powerfully. * 5 
{ \'PzKHAPSs, it is on this enen * 
the power of theſe fluids with regard to their 
diflolving fat or oily matters depends; fince 
they may thus be enabled to abfo 

air from the oils expoſed to their action, and 
thereby deſtroying the bond of union between 


forb the fixed 


the oleof® particles, render theſe ne N 


cle with water. 


'*Tnxxs is an obvious ade, why thi . 


dur ſhould be the more powerful abſorbent 


of the two; for had got the oily part of our 


food, from its admixture with this ſaliva in 
maſtication, been render miſcible with the 
watery part, the alimentary mixture could not 
have 6 properly when received into 
the ſtomach; the conſequence of which would 
been ſickneiz, nauſea, and heart-burning +, 
from the ſharpneſs of the oil, now become 
raneid by the mere heat of the place. TIES, 


Bur when all the diſcordant parts of the 


alimentary mixture are blended together, by 
de difolvent power of the Haliva, and fur- 
: ther tinted: oy ths fame 9 in the ſuceus 


micro Saflricus, 
tic N | | 
„ As the lab, in neu, nder — little 1 air, 
we immediately -putrid bile, and the ſpi- 


rit diſtilled 2 it, raiſe my or no * * ma with acids, 

notwithſtanding | the other marks of the alcali in that fluid. 

See the Eſſai pour ſervir a “ Hiſtoire de la Putrefaction, for 

7 _— : of. experiments tending to explain the true nature 
e. 

Not the heart - burning attended with acid, but that ac- 


companied with nidoroſe, eructations. 


— 
+ 
W 
- 
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gaſtricus, bile, and pancreatic fuice (fluids 
that are found to be of the ſame. nature with . 
the ſaliva) then no ſeparation of oil enſues, 
but the fermenting motion goes on, kindly 
and regularly, until new combinations, take 
place, and that every particle of the faod 1s | 
Lenka and changed. 

Bur in ſome conſtitutions this 3 - 
power of the digeſtive fluids is ſo greatly 
weakened (or, in other words, they contain 
much fixed air, when, in à natural and 

healthy ſtate, they ought to contain very lit- 
_ tle) that the food is never thoroughly diſ- 
| folved, nor its oily part ever completely mixed 
or ſubdued ; and hence the immediate cauſe 
of indigeſtion, rancidity in che ſtomach, and 8 
extraordinary flatulence. 
As a proof of this, it may be dla chat 
lime; water is an excellent remedy for the com- 
plaints juſt now mentioned; and perhaps the 
relief which is obtained in theſe caſes from the 
uſe of certain medicinal waters may ariſe, in 
great meaſure, from their containing earthy 
matters void of fixed air, and which have an 
abſorbent power like what is obſervable in 
lime-water. 

Tuxst waters, whig| may be Fly as 
-- a kind of natural lime-waters containing a con- 
fiderable portion of earthy matter vaid 0 7d fixed 
air (like the particles of quick-lime diſſolved in 
lime-water) as ſoon as they come into contact 
with bodies containing much of the cement- 
ing Principle, muſt e depoſit — 

Far 


ihe 
53 
2 
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earth, 1d by attracting the fixed sei- 
ſolidity, and il form a ſucceſſion of cruſts, 
or layers; and it is in this manner, that, I think, 
we may form a plauſible theory for petrifica- 
P | 
Pipes and veſſels RS certain kinds of 
waters. 


Tuxer | 


3 A en that I have met — 8 ſince 8 0 che 
above, ſeems to confirm this bypotbeſes. 

It is a petrified moſs, wherein may be obſerved, very 
diſtinctly, the ſeveral gradations from abſolute ſtone to — 
Aving vegetable; the 8 of the fibres being every where 
plain, and eaſy to be traced, The part of the trifaction 
that lay conſtantly under water is abſolute ſtone, and is of 
the calcareous kind, efferveſcing ſtrongly with ak; ; in the 
middle part, which was not r e continually ex: ed to the 
action of the water, the petrifa ion is incomplete; and at 
the top, Which was always above water, the (vegetable is 
fill a er, and in its natural ſtate. 

The well from whence this petrifaction was brought be- 
ing in the neighbourhood of Dublin, I ent for Secs 
of the water, in order to examine it. 

On dropping a little of the filtered TUNIS of Pot. 
into a glaſs of the petrifying water, it immediately loſt its 
"brightneſs, turned milky, and, in a few hours, depoſited 
a ba edi ment. hie efferveſced ſtrontziy with ſpirit of 
vitriol. 

The very ſame appearances happened when Lixiviugn 
7 ar tari was dropt into the petrifying water.. 
On air being transferred into ſome ounces of the 

Ing water, it loſt its br tneſs, and, in twelve — ſet 
5 fall a {mall quantity of white ſediment. _ 

Hence it appeared, that the ies water did con- 
tain an earthy matter diſſolved therein, veid of fixed air, 
which was capable of reſuming the ſolid form, as ſpon 8s 
the cementing principle was x, 

' , Vegetable bodies, therefore, by remaining long 1 
to the e of ſuch kinds of en will have their ſub- 


— — 
0 
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Furs in waters were formerly 

condemned, as 

but later rience has ſhewn, that the Wa- 
80 


ters whic und moſt in this carhy mauer. 
and which form the greateſbabundanae 


cruſts above-mentioned, are the efleQual | 
diſſolvents of the ſtone; as is every day ex- 


E with apr to! the Car{/badt:water 
in Bobema,: 646135 5137773. Gar NAH 
Tun abſordent quality of tbe ſaliva more- 
over ſhews, how apt it muſt be to lay hold 
of infeckious miafmata, N hi oftentimes are in 


eality. putrid va 78. OT. fixed air, 5 
rom, bodies PERS putręl tion; ; and; con 


ing apt to create the ſtone, 


firms what hath been frequently res 


' E. Herd, ns hw 2 


2 #1: n iin 


ſtance gradually diſſolved ; Pedal the the em 
in the water attract the fixed air; from 
| Nance, and the moment they are. 
9955 become inſoluble, and remain in the 
= table particles, whick are 
Thi of a vegetable into a foſſil: N (ſeems 
analogous to the change of iron ee which is broughe 
About in no very long ſpace of time,” by leaving So Dies 
in a water that is ſtrongly impregnated with a ſolution 
copper in the vitriolic acid; the ſuperior attraction f the 
acid to iron cauſing it to ſeize this metal, and let go the 
particles of copper. So, in the Faſc of ipetrificatio, fixed 
air having a ſtronger ay with calcareous earth than it 
has Wich the 8 ſubſtanc less 8⁰ the laltet 10 
n ile nn ad 22 a 8 9 
dy precautions ta ind, 4 imme+ 
diate Wang 4 only 2 perſons died, from more 
than an hundred, who were ſeverally, and ſome of them 
_ 6. conſtantly, employed, during eighteen months, in;yatious 


« oe abou the ck, — boſpital 5” where there 


„K Ss 2E e g % 
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ae * from getting into the maſk of 

Huids by! immediate vomiting ; and we may 

 Adikewifſer{ee, that the cautions given by au- 

Abers concerning tlie ſwallowing of the ſaliun, 
while in the places abounding YEN infectious 

| are founded in reaſon. 1 


Ix will not appear ſtrange chat * of the 


| | n mould contain ſo little fixed air, 


when we find that the ſerum of human blood 
teens almoſt voith of i is elemem. Is 4 83 
25 7+ 4 , Itragn 4 | 
bind 


PHONE © 


K PERLE NTA. 
apes ordered ſome cone jam o 


"frawn from a healthy pe 
705 Du: the erum and cra Hans ip hg 5 
ms of the 


ly parted, I mixed tu 
fetum with an ounce of lime-water : No 
| ou. gant js ow Acer ang 
iparent, an 1 urs 

ing,” no precipitite could be perceived, while 
the liquor remained. in. the 17 2 „ hüt 
pouring it out, a very ſmall , quantizy | of 
White earthy matter Was found at e bottom, 
en, bon ere. Would not Ftehs vi 


| Vinegar. 515 129012. 155 2 1132 iin i 03 
; "PL, 1 1 1 74 e, ti 65 #1 9X5 iT - 67 5 Net 03 HOU 03 5 7 
* * F EN 15% E N. . %a. 

41 ” 75 23 oat fo t red 22 
e two drachms.of the Hallam tum of 


| the ſame blood being put into à cup with an 
ounce of AImpenink, and leſt for five as 
CC ee een e 
— was a great number of people all of ſevers that 
cond wa pt Boe N. Danes Fr end 
Jefiony paper 2d, * 74. | 


Town of fielen., mae + 
did nenher totally: diflolve,.nor'turn- putrid- z. 2 


piece of it being then taken out, and ſpirit.of _ 


vitriol- poured on, an efferveſcence enſued 
the lime which had penetrated, and joined elk 
to the fixed air of the cra - now 
burſting forth from every pp. of e 


ment t e acid was applied. 
s to be- conngd- 


. © | So that. the fixed air 
ep chiefly with the red globules, and with 
that part of the blood called; by Senas. the 


lympha coagulabilis'; ſince theſe two are found 
to compoſe che crgſanentum. . 


EXPERIMENT: ee! 


ems was xj; env to how from the vein-of a | 
perſon in health, into the- glaſs with the wa- 
ter: when it had ſtood fix hours, the mix- 


ture was · all poured. out, to about a drachm, 
which was ſuffered to remain: in the bottom 


of the glaſs; on this ſediment ſome ſpirit of 
vitriol was dropped, and raiſed a. ſmart ebul· 
litlon 37 the * e matter tur 1 
as it boiled up on the addition of the: A 
that the fixed als ard me 
de e 
E K PE N PIT E W L 2 Ls. took a 
- Sw breaſt milk, when. mixed with lime- 
water, in tlie proportion. of one to tires, in 
TEN the acrid; taſte. ow | 
N e 
e 2 


7 
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was immediately perceivable ; but after ſtand- 
ing twelve hours, the precipitation was viſt- 
ble, and, on pouring out the mixture, the 
fides of the glaſs were found incruſted with 
- a' calcareous matter, which, as well as what. 
fell to the bottom, efferveſced ges, on 
the addition of ſpirit of vitriol. 

So that milk contains a large proportion 5 
fixed air, and conſequently ought not to be 
mixed with lime-water, ſince it muſt neceſ- 
ſarily take off from its activity. 

Dx. Alfton obſerved very well, that there 
is ſcarce any thing that is uſually mixed and 
given along with lime water, that does not, 
more or leſs, deſtroy its efficacy ; for which 
reaſon he recommended i it always to be taken 
alone. * | 

Lu- when mixed with milk of 
any kind, prevents it from turning ſour; the 
reaſon of which is obvious, becauſe, by ab- 
| ſorbing and retaining the fixed air, the inteſtine 
motion is prevented, whence there can be 1 no 
Chatige of combination. Hott 

I nave now finiſhed what was originally | 
Peper and, 1 hope, have fatisfaQtorily ; 
ſhewn, that fix ed air is the cementing principle 
on whoſe — erfect coheſion depends, 
at leaſt in b ehe FORT bodies; 4 and 


chough 


© Diſſertation on kk ta, * 41, ſeg. IT. 
+ I have ſaid perfect coheſion, oe: as Dr. Hales obſerves, 
4 Doubtleſs all the particles of matter whatever do in ac- 
« tual contact cohere ; yet ſince it is found by ex als... 
« that the molt ſolid parts of animals and vegetables yield 
4 a FO” 
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though the experiments which I have made 
are very far from exhauſting the ſubje&; yet 
they certainly are ſufficient to raiſe curiohity, * 
and to prompt men of leiſure to a further in- 
veſtigation — this important element; MWhien 
ought not, by any means, to be confounded A 


with the atmoſpheric air. for, exce 


being for a time capable of elaſticity, the . "= 
air does not appear to agree, in any other pro- 


penty” with the common air which we breathe. 


We know for certain, that the atmoſpheric 


air could not immediately pervade the lime- 


water, or other fluids, in the manner that the 


fixed air plainly appeared to do: This laſt, 


though perfectly elaſtic when firſt ſet free, yet, 


in a very little time, loſeth its ſpring, mixeth 


with the liquid, Na every where, and 
ited and ſcattered 1 | 


Joins with the di 
of the 9 diffolved, . 


A 


„ more 


Ver nc wat of i air, and, iel wakeds ; than the 
a 


* ous particles,” Vol. ii. p. 280. | 
That common atmoſpheric air cannot immedinely per- 


vade water, is fully proved by a number of experiments, 


formerly made by M. de Reaumur. See the Mem de 1! 


Acad. des Sciences, for . os 1714 the He ot "2 | 


the memoirs; - 
+ 'The air which flies off b bodies, a ſolid or 


fluid, in the exhauſted receiver of an air- pump, is not = 


Feed air; for this never departs but when the body 


2Cbͤ TIO OR „ 


ing into minute partz. 
Thu, if the mild volatile aleal, and the cauſtic volatile 
_ (viz, Sp. cornu cervi per fe, and Sp. 


— my * 4 
- 
* 
9 U T 
. 


x and fluid parts, it ſeems therefore hence rea- 
4 ſonable to 9 that their ſolidity is principal 
> al owing, not to the watery, but to the air and: Nr So A 


l. Ammon. 


** 


2 % 
* * * - 
” 


veſcence, or by putrefaction, F if it be recei- 
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Bur a ſtill more ſtriking diſtinction between 


the jixed and the common atmoſpheric air, may 

be remarked. in the very different and oppoſite | 

effects which the two produce in the bodies of 

living animals. | 15 

Tu fired air, when ſet free, and in a ſtate 

of ena elaſticity, whether it be during the 
fir 


ſtage of fermentation, by fire, & by effer- 


ved 


cum calce viva) be both incloſed in the ſame. exhauſted re- 
ceiver, the one will throw off as many air-bubbles as the 
other; though we certainly know that the firſt contains a 


large proportion of fixed air, while the ſecond is entirely 


eng this principle. =» 1 
* Dr. Hales ſuffocated a ſparrow, by putting it into air 


that had been obtained by diſtillation from heart of oak. 
Vol. i. p. 176. | 


+ Accounts of people ſuffocated by putrid vapour on going 
down into wells or vaults that have been long ſtopt up, are 


extremely common; but there is one inſtance of the delete- 


rious effect of this kind of vapour related in the hiſt. of the 
of ſciences, for the year 1745, which is very re- 
markable. A ſailor, on board a ſhip at Rochfort, having 


inadvertently taken out the bung from a cafk tull-of putrid 


ſea water, was inſtantly ſtruck dead, and: ſix others who 
were in the hold, at ſome little diſtance, alſo fell down, loſt 
their ſenſes, and became convulſed. The ſurgeon of the 
ſhip, being told of the accident, haſtened to their relief; 
but no ſooner entered the hold; then he like wiſe fainted! 
However, he and the ſix ſeamen were, by ſome means or 
other, dragged up from the hold into the open air, where 

M. Dipuy, phyſician to the marine at Rochfort, who re- 
lates the ſtory, was deſirous of examining the body of the 
dead man; it preſently grew black, puffed up, bled 
at the noſe, mouth and ears, and became ſo exceedingly 


putrid and offenſive, that it was impoſſible to proceed to the 
: | | Thus 
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ved into the lungs of N 118 ui, cau- 
ſeth infant heath. 


* 


125 Bor 


Thus it Rr „ inns 
ſuffocation, qr hat they act at once on the blood, and 
deſtroy its texture in a moſt- ſurpriſing and vnaccountable 
manner. 

A very little precaution would always ſeeurs prople from 
every accident of this fatal nature, fince it requires nothing 
more than to fix anopen lanthorn with a lighted candle in it 
to a pole, or cord, and let it down, or thruſt it into the plcae 
vhich there is reaſon toſuſpe& maybe full of noxious Vapour 
ſuch are old wells, or vaults that have been long cloſed 
up; wells of ſhips full of ſtinking bilge water; cellars or 
vaults full-of liquors, in a ſtate of fermentation.) If the 
candle continues to burn, people may enter with ſafety 
but if it goes out mente on being expoſed to the 
noxious vapour, then n — muſt on any account go in, 
until the vapour be diſpw d, either from place's being 
left open for a Pope length of time, or by repeatedly 
throwing in lighted ſquibs or crackers, which, by gore ex- 
ploſion, will preſently purify the air. 


The following experiments, made by my ingenious Weng, | 


5 J. ng, of BIN wan "ry FO: N in 


uon 264 £52 ge, Set 240. 


1 5 days ago I got hows puppies, 'and- immiediatel 
cc ſet about * you eee ee 
46 — = 7cotid, CRY en 


I chruſt an awl into the medulla oblongata of ohe of 


4 the Poppies, and kept it as a ſtandard. I kille#'s Leong 
ec by ating it with fixed aif, a. third with'the fumes 
« & burning brimſtone, and a fourth with the fumes of 
« burning charcbal. 1 opened the thorax of ech, and 
5 obſerved that the lungs in the animal killed by e fixed 
* air appeared more collapſed than thoſe of the animal kil- 


* by the awl. The lungs in both appeared exg > 4681 


5. ſame colour: The lungs of the animal killed with the 
& fumes of ſulphur were intirely collapſed, and of a ve 
« white colour. The lungs of the puppy killed with the 


fumes 


1 

1 
1 
ö 
| 


216 On the Dj SOLVENT | 


Bur this ſame elaſtic matter, when received 
into the ſtomach, whether thrown off from 
efferveſcent mixtures, given in the way of me- 
dicine, or extricated from the food in the na- 
tural proceſs of alimentary fermentation, is ſo 


far from Producing any ill effect, that, in the 
firſt inſtance, it often operates like a charm in 


N W and , in the ſecond, is 
4 8 855 ee 


# Hows of 1 Pane te" a FER Ne and 9 . 
* collapſed; the colour of the ungs in the laſt animal was 
e not ſo hite as the former. could not procure a fifth 
c puppy, or would have ſuffocated in it its own vapour, and 
« obſeryed, whether. the lungs differed in appearance from 
NN of the others or not. 
« Having obſerved that Ds. Hales, could, abe, air 
6. Which p Ae through cloths, dipt in vinegar (ſtatical eſ- 
© ſays, p. 263 much longer than the ſame quantity of air, 
« without-ſuch. cloths, I imagined that the air in a fixed 


'« ſlate might in ſome. Way or other be deprived of its acid, 


4 and then loſe its vivifying power, or ſpirit, as it is called. 
7; none know whether animals could breathe fixed air 
nger with acids ſuſpended in it, I made the following 


275 . 


ſparrow in a bladder, the mouth of ag 
mma 401 to one wy theJegs of your air machine» I 
ansferred. the ait of ſome, peagl-athes i into the bladder; 
e bladder was immediately: diſtended, and ten minutes 
ir the derten died] inglaſed « ſecond (parow in a 
1 — d tied it ag before but in this I ſuſpended a 
ans dipt in vinegar. I charged the bladder 
and obſerved that the — cet? near 


2 


1 1 be i 1 achied a. third ſparrow, and a piece of 


e ſpunge dipt in;equal.-parts of volatile vitriolie acid and 

NE ge s. before ; | the bladder was then, d with 
ſparrow. lived for. 43 minytes.+—L.incloſed a 
ſparrow, 1 75 dipt the ſpunge into equal parts of 


4 42 « Oboe irit of 9 70 ene the ſparrow. Nee 


F. fox half 
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abſolutely neceſſary for the ſupport os lte and 
health. 

Wir regard to che etnnſplliris; air, it is uni- 


verſally known that no animal can live long 
without freſh ſupplies of it, and thoſe who have 
lungs cannot exiſt many minutes without tak- 
ing in large quantities of this element. But if 
a very ſmall portion of the ſame be forced in- 
to the veſſels and mixed with the fluids of any 
living animal, death preſently enſues. - © © 
So that theſe two elements ſeem to be diffe- 
rent in their natures, and to have quite diſtinct 
provinces with regard to animal life: We have 
not, as yet indeed, a ſufficient number of facts 
to determine pofi fitively whether they be ofigi- 
nally diſtind elements in nature; or whether 
the fixed air is nothing more than a portion of 
the univerſal aerial fluid, which is altered; and 
modified, from its having been united with ſome 
other principle. 800 
- Tunis ſeems to have hoen the opinions Dr. 
Hales, who looked on fixed air as a portion of 
the common atmoſpheric elaſtic air, deprived 
of its ſpring, and reduced to a ſtate of fixity 
and attraction, by the power of the 2 | 
Principle in bodies. 


Bozrnaave was in ſome doubt what to 
think concerning the fixed air. Dubitatum 
* quandoque, an omne illud quod ita gigne- 
© retur foret quidem ejuſdem ita naturæ ut eo- 
dem nomine aeris elaſtici appellari debet ? 
*© an vero, corpora certa lege reſoluta in partes 
L ninimas, omiſſa * ſua prima, forte ve- 
| © IA 


a8 f On the D1s80LvENT 
* ra tranſmutatione permutarentur in aerem 


* hunc elaſticum, qui dein rurſum concretus | 
* aliis iterum firma redderet nova corpora ? 


e an ade præter aerem communem elaſ- 
c ticum, aliud illi fimile, non idem, in rerum 
i. 8. 532. | e | & $01 
; vr let the original nature be what it will, 
it appears, from a. circumſtance peculiar to 
. Iime-water, that there is great ſtore of the ce- 


Þ 
> 4 


menting principle always floating in the atmoſ- 


| oh ere, which is ready to be abſorbed by ſuch 

bodies as have an affinity there with; for we 
ſee that the particles of the diſſolved quick - 
lime, which are neareſt the ſurface of the wa · 
ter, attract the fixed air from the atmoſphere, 
and form cruſts, which are nothing more than 
pure calcareous earth, ſuch as the quick» 


lime was before calcination, and which, by 
the action of fire, may be reduced ta quick- 
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15 having 3 laid ai by: De. Hales - 
chat air is the bond of union in ſalts, and 
the ſame thing having been afferted by the 
baron de Haller (ſee the paſſage tranſcribed 
from him in the note at the beginning of the 
ſecond eſſay) I took it for granted that it re- 
ally was ſo, and in the former edition, when 
accounting for the differ rence' between tlie f 

rit of ſal ammoniac made wich quick- lime; arid 
that which is made with chalk, I alledged thiae 
the quick-lime' detained the fixed air 85 che 
crude ſalt as well as the acid, whence the vo- 
htile ſpirit obtained by the diſtillation could 
neither efferveſce, nor the volatile ſalt put on 
the concrete form: But I now find that this 
theory will not anfwer, tince it appears from 
experiment, that crude ſal ammonzac contains 
no fixed air; for having thrown a drachm of 
this falt- ( previouſly rub rubbed”; into a powder in 
order to make it diffolve quickly) into an ounce 
and a half of clear lime-water, the ſolution did 
not at all abate of its tranſpareney, and not the 
leaſt ſign of precipitation ever enſued. 


1 


* 


— 


IATsO find that common ſalt does not ag 
tain much fixed air, and that nitre has ll deſa 
or this E 


A DRACHM 


{ 


SUPPLEMENT. 
- A®BRAcnm of nitre being diſſolved in an 
ounce and a half of clear lime-water rendered 
it ſomewhat turbid, and threw up a ſmall quan- 
1 whitiſh ſcum on the ſurface 3 little flakes 


white” earth gradually formed themſelves, - 
partly fell down to the bottom of the glaſs, 
and partly remained ſuſpended in the ſolution; 
but the whole of what earthy matter was formed 
did not exceed hy RO or third part of a 
gin ... 
: A DRACHM of, common ſalt (of the fineſt 
fore unn as is generally uſed for the table) 
being diſſolved in an ounce and a half of clear 
lime-water rendered it more turbid than the 
nitre did, threw' up more of the white jour, 
and in the end let fall at leaſt double the 
tity of earthy | precipitate, there being om | 
half 2 grain of it, which efferverſced with weak 
ſpirit of vitriol, as did alfo that which was de- 
poſited by the ſolution, of nite. Now when 
ſalt of 5a or ſalt of hartſhorn, which are 
both of them replete with fixed air, are mixed 
even in very ſmall quantities with clear lime- 
water, the ſolution inſtantly becomes turbid 
and very ſoon lets fall a eee quantity” 
of earthy precipitate. / '- - 

- From: theſe experiments it appears, that ſa- 
Une particles do not always require fixed air 
to bind them together, and that ſalts may put 
on the conerete Ss with a very ſmall quan- 
tity, or even e bee on ad of oy | 
| principle, vat | $4" 


«2 \ 4 . _ — . 0 
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SUPPLEMENT. 


Bor what is very remarkable, fixed air has 
the power of rendering faline particles in 


ble of remaining in a ſtate of ſolution, and of 1 
giving them ſo much ſolidity that they have = 


the appearance of earth, 

Doctor Ferguſon of Beſſa? , who has writ- 
ten an eſſay on the uſe of leys and ſours in 
bleaching, which will ſhortly be - publiſhed, 
and which will point out ſome improvements 
of very great importance to the the ſtaple ma- 
nufacture of this kingdom, *® among other cu- 
rious experiments has the following. 

H diſſolved four ounces of pearl aſhes. in 
twenty ounces of water, and after filtration laid 
by four ounces of the clear ley for a ſtandard ; 
he then transferred factitious air into the re- 
mainder from an efferveſcent mixture, by the 
means of an apparatus, ſuch as is repreſented 
in the plate fig. 5. the ley did not begin to 
grow turbid till after twelve hours 8 
next day a ſediment was depoſited; at the end 
of four days he carefully collected and dried 
the precipitate, which weighed nine grains, 
and was quite inſipid: The ley was much 
milder to the taſte than the ſtandard, and an 
ounce of it was ſaturated with a fourth part 
leſs of an acid than was required to bring: an 
ounce of the ſtandard to a neutral ſtate. 

From this experiment we may eafily con- 
ceive how it comes to paſs, that volatile ſal 
ammoniac may put on the concrete form, by 
the aid of the fixed air, which is ſupplied to 
it 


Ireland. 


© from the chalk, when this ſubſtance hap- 
Pens to be uſed in the diſtillation. 


Havix ſometimes thought that fixed air 


might poſſibly have the power of reſtoring a 
metallic calx, I tried it in the following man- 


ner, but did not find it anſwer this expec- 
tation. 


Tuixrn two drachinis of mant ins ess 

ful: of water, and put it into a ſmall phial; 
the tube of figure 4 was inferted into the mouth 
oftliis phial, and fixed there. I then expend- 
ed about fix' drachms of ſalt of tartar, in tranſ- 
ferting” ar into the mixture, but it produced 
n apparent change of any ſort. This being 
done, che mixture of minium and water was 
poured into an iron ſpoon, and placed on the 
fire; it was kept there for ſome time, even 
after the ſpoon gte red hot, but the minium 
Mll' remained in the ſtate of a calx, without 

any other change than what regarded its co- 
hour; for it now turned from a * red to a 
dark crimſon. © 

HavinG allowed the things to cool, I chats 

added a little bit of tallow, and again et the 
ſpobn on the fire; the tallow ſoon flamed and 

burned away, but left the greateſt part of the 
minium reduced to lead, and the remainder 
changed to a bright yellow powder. 
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T'SCRIPT: 


| HE SC Shivets , Mais al 
printed off and ready for publica; 
tion, when the Author received a 
letter, dated: Long-reachi, April qth, 1769, 
and a Journal from Mr. —— Young, 
Surgeon of his Majeſty's Ship Jaſon, con- 
taining a general Aceoünt of the State of 
Weather and Diſeaſes, during a Voyage ta 
the Falblaud Mando on the Coaſt of Fata. 
together with a particular detail of 
r Scorbutic Caſes, wherein 1 
ven according to the ab in the 
geen — Wo; r alas 
This: Voyage was wu: We 
healthys, that the e ryNy- — 


_ 1 * 


„The Faſin's Wp eon " 1505 wellig 


euch f Marines, but no al out of this number 


they buried but three during the whole Voyage, from 
25th of O. 1765, to 20th of March 1767. One of 
theſe died of a putrid fever, the ſecond went off in the 

fit of an Apoplexy, and the third killed himſelf by 5 

ceſſive drinking. K N indeed, from the Journa 
8 


55 


” 
* . 
- 
C ˙—.m˙— :½ EIT K⅛? «, ee ' ,, = 


A on the za0th of March 1767. 


1 
new, or remarkable, except what regards 
the management of the Scorbutic Caſes, 
which are here extracted, and given pre- 
ciſely in the words of Mr. Young, who men- 
tions in his letter, that as Seamen in gene- 
ral are ſo very averſe to every thing in the 
way of experiment, he could not have 
prevailed on the men to take the Wort, if 
they had not obſerved the officers drink it 
repeatedly, without inconvenience, by way 
oÞprefervativess: 55 in 
There was no opportunity of determin- 
ing the genuine effects of the Wort, until 
the Ship was on her return home “, for the 
only one who drank it on the paſſage out, 
and, who recovered; was alſo ſupplied by 
the Captain with Apples and Oranges, and 
thoſe who drank it for ſuch Scorbutic Com- 
plaints as appeared among them, during 


the Winter at Port Egmont, likewiſe uſed 


the wild Celery, which grows there in 


that the utmoſt pains were taken, from the beginning, to 


preſerve. the people in health; once a week, the cheſts 
were examined, to ſee that every man had his ſtock of 
cloaths, and they were obliged to keep themſelves always 


dlean, and well dreſſed, under penalty of having their 


allowance of ſpirits ſtopt ; the ſhip was well aired be- 
tween decks, and fumigated with Tar and Brimſtone, 
from time to time, and during the whole paſſage, both 
out and home, Elixir of Vitriol was mixed with the wa- 
ter, two ſpoonfuls to a puncheon. 


The Jaſon ſailed from Port Egmont in the Falkland 
Iflands, on the 18th of January, and arrived in the 


great 


3] 


great abundance, and they never took the 


the Patients had no aid from freſh vegeta- 
ble diet. SS | | | 5 9 f = 9 
Their breakfaſt was the Sea Biſcuit 
boiled up with Wort and Sugar; for din- 
ner, at ſometimes what could be ſpared 
from the officers table, and at other 
times Portable Soup, thickened with 
Barley or Rice, and ſeaſoned with Shal- 
lots or Garlic; for ſupper, Rice and Cur- 
_ < rants, Sago, or Salep with Madeira.” 
The four all began the Wort at the 
ſame time ; two of them, it appears, had 
been received from the Carcaſs ſloop, juſt 
before the Jaſon ſailed for England. 
The Wort was made freſh every day, in 
the proportion of three meaſures of boiling 
water to one of the ground Malt, it was 
allowed to ſtand cloſe covered till cold, 
and then ſtrained. e 
An extract from a Medical Journal, kept 
by Mr. Alexander Young, Surgeon of his 
Majeſty's Ship Jaſon, Captain hn M. Bride 


mmander. 


* 


Villiam Larder, aged 29, formerly of a 
good habit of body. Feb. iſt, 261, 
* complains of great laſſitude, that he finds 

* himſelf fatigued by walking but a little 
* while; his 50 is pale and yellowiſh; his 
mouth pretty clean, owing perhaps to the 
* Elixir of Vitriol we daily put in our water; 


G g 2 B 


Vort regularly, but in the following Cafes, 


, + his gums e ſwelled and ſpungy; his 
* breath is very offenſive; his legs ſwell, and 
* pit when preſſed with the fingers, they are 
covered with blue ſpots, of different ſizes 
like bruiſes, with two ulcers, which diſ- 
charge a thin bloody ichor, and have a 
black mortified appearance; his legs are 
more {ſwelled at night than in the morning; 
he is generally coſti ve, his appetite is good, 
and his pulſe pretty regular. 
His legs are ordered to be ſtuped with 
the common fomentation, and the ulcers 
f drefſed with the common dreſſing. 
Gave him half a pint of the Wort in the 
morning, and half a pint in the evening. 
_ © 3d, Gave him one pint in the morning. 
| and half a pint in the evening.” 
Ith, Gave him a 99g morning and 
+ evening. F255, 
th, The Wort Wane” him laſt night, 
but he took the ſame quantity to-day with- 
t out having any ſuch effect.——Finds Aim- 
-". uf IO ſomething better. 
* T2th, Gave him a pint in the morning, 
. Wade in the middle of the day, and a 
third at night. 
© '© 20th, He looks healthier, his legs are not 
ef ſg much ſwelled, the ulcers ſeem inclina- 
ble to heal, having loſt that black bloody 


appearance“ 
te him a quart of W ort in the morn- 


0 inp, a pint at noon, and another at ons 
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28th, He finds himſelf greatly better, the 
« ulcers being almoſt healed, and the ſwelling 
gone, except a little in the evening, the 
kin is peeling off his legs. Gave him a 
© quart in the morning, one at noon, and 
one at night. 219 16036 wt 
March 6th, Has no complaint, and re- 
turns to his duty, but continues to drink 
the Wort, the quantity of which is to be 
leſſened by degrees, until he leaves it off 
entirely. | ae 


John Carrol, aged 35 years, formerly 
healthy; N Pos with bim from 
England, which has eluded the force of all 
+ the medicines given him, owing perhaps to 
the man's own negligence and inte | 
* range; joined to the Scorbutic habit which 
* he acquired during the winter. 
le was very ill of the Scurvy, during the 
winter, but got better by drinking the 
+ Wort, eating wild Celery, and uſing exer- 
* ciſe on ſhore, the calves of his legs were 
quite indurated, and black at that time 
Feb. iſt, He has now ſeveral ulcers up- 
* on him, in his. legs and arms, which are 
very offenſive ;. a large hard ſwelling on 
© his cheek ; his teſticles are ſwelled, hard, 
and quite inſenſible; his gums are rotten, 
* black, and bleed frequently; his breath 
* ſtinks horribly ; he is quite emaciated, and 
ready to faint every ſtep he takes; he has no 
* appetite, is greatly dejected, and his pulſe 
very low. . The 


N 
The ulcers were dreſſed dry. 

Gave him half a pint of the Wort, in 
the morning, which immediately brought 
on a looſeneſs with fainting, this however 
ſoon ſtopped, on his taking ſome doſes of 
the EleQarium e Scordio, diſſolved in Cin- 
*namon Water, together with mulled Wine. 
Gave him twenty drops of the Acid Elixir 
© of Vitriol, along with his Wort; and three 


* timesa day, a glaſs of the following bitter 
wine. g 


k. Cort. peruvian. craſſe pulv. Uncias duas, 
———— Limonum Seſcunciam, 


Vini Madeirens : lib. duas. M. 


zd, He is better, gave him half a 
© pint of Wort, twice a day. | 

* 10th, He finds himſelf ſtronger, and not 
* ſo liable to faint ———The ſwelling on his 
© cheek looks red and inflamed. Applied a 
« poultice of oatmeal with a little oil. 

* 20th, Stronger, —has a better appetite, 
© ulcers look better, the tumour on his cheek 
* broke of itſelf, the quantity of matter but 
© ſmall, blackiſh, and very offenſive. Gave 
him a pint of Wort twice a day. 

March 1ſt, Continues mending.— His 
cheek has degenerated into a foul looking 

© ulcer like the reſt.— Gave him three pints 
© of Wort in the day. 

- © Toth, Has almoſt quite recovered his 
- \* ſtrength, and eats heartily.— The ulcers 

| e begin 


* 


X14 
© begin to diſcharge a thicker matter, and | 
have not ſo bad an appearance. | 

16th, Continues to mend.—Gave him 
two quarts of Wort in the day. 
«20th, Arrived in the Downs —He is 
greatly mended in his appearance, and 
* health in general. Judged neceſſary to let 
im have the benefit of the air on ſhore.” 


© William Rogers, Marine, aged above 
24, of a thin, weakly habit of body, has 
y * ſickly all winter. 
Feb. iſt, Complains of great weakneſs, 
* pain, and ſwelling of his knees, his legs 
* are drawn up ſo that he cannot ſtretch them 
* without pain, his face 1s of a dark, yel- 
© lowiſh colour, he is quite emaciated, being 
« ſcarce any thing but ſkin and bone, his 
ue low and rather quick, he is nn | 
ooſe 
His knees were fomented twice a day 
* with the common fomentation, to which 
vas added, an eighth part of Vinegar, and 
* rubbed with a camphorated Liniment. He 
© likewiſe took the bitter wine, and half a 
* pint of Wort twice a day. 
* 6th, Gave him half a pint thrice a day. 
« 20th, Gave him a pint twice a day. 
* 11th, The Wort purged him laſt night, 
* but ceaſed immediately on taking twenty 
drops of Tinctura Thebaica in two ſpoon- 
* fuls of Cinnamon Water. 
< 12th 


[ 8 ? 1 

-* r2th, Gave him half a pint three times 
6 2 aa 

< r8th, He is much baus; can Aretch out 
y « his legs, and walk pretty well. Gave him 
two pints and a half in the day. 
. . *26th, Continues mend. Gas him a 
_ *pint three times a day. 

March gth, Now finds himſelf pretty 
* well, and is returned to his duty, but ſtill 
continues to drink the Wort, in a Euler 
6 quantity. | Fad 


*William'Waters, aged 36, a Avis man 
. 5 formerly very healthy, was afflicted 
with Scorbutic complaints all winter. 
Feb. 1ſt, Complains of weakneſs, falling 
2 in his fleſh, and ulcers in his legs, 
« dreffed the ulcers dry, and gave him three 
*half-pints of the Wort in the day. 

* 6th, Gave him a pint thrice a day. 

1 2oth; Gave him two quarts in the day. 
1:8 28th; Gave him three quarts in the day. 
March roth, Ulcers healed up,. has no 

8 complaint, and looks reinarkably | fat and 
. air. +17 hy 
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